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Self Powered 





Wind Up Dynamo LED Torch 


No batteries required! Just wind 
the handle for one minute, and you 
will get around 30 minutes of light! It 
charges an internal battery, which in 
turn powers one or three LEDs. It 
never needs batteries and works 
extremely well! Cat. ST-3337 


Dynamo Powered AM/FM Radio 
with LED Torch 


A radio with a difference! You can 
use this as an emergency device when 
there is a risk of natural disasters or power 
failures, as you could listen for radio 
updates when there is no power. Water 
resistant casing, optional Cat, AR-1775 


battery and plugpack power. 







Faraday Hand 

Powered Calculator 

Just shake for power! Shake it side to side to 
charge the internal battery. No extra power is 
required! It measures just 135(L) x 85(W) x 


20(D)mm with all the basic Ga. on-7275 


calculator functions. 





Gadgets... 





1.3 Mega Pixel Mini 3 in 1 Drinking 
Digital Camera Games Set 
Great photos anywhere! A great way to play chess! 


This stylish glass chessboard 
measures 345 x 345mm and 
features "shot glass" type chess 
pieces. Fill each glass and as you 
lose a piece, you drain it! Who 
loses? Who cares! Also includes 2 
sets of playing cards and checker 


It operates as a digital camera on 
its own, or a streaming web cam 
when connected to a PC. It gives 
you great 1280 x 960 pixel images, 
and measures just 
86 x 31 x 27mm. 





8 Language Pocket Translator 
Travelling overseas? It translates to and from English, 
French, German, Spanish, Italian, Dutch, Portuguese, 

and Turkish. Also includes personal organiser features. 














Great Gadgets for 
Summer Time 


TS 


Gadgets for the 


12VDC Cooler / Warmers 


Keep your pies hot, or your beers cold! A solid 
state thermoelectric device cools to -25°C, or 
heats to +65°C relative to the ambient 
temperature. They are great for transporting hot 
or cold food and drinks, and keeping them that 
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wee 
16 in 1 Stainless 12V ae 
Steel Multi Tool Shower 


Take a shower 
wherever you are! 
All you need is a 
bucket of warm 
water, and you 
vehicles 12V 
battery. It has a 
water flow control, and packs up into 
its own carry bag. 1 cr eat 


Rugged and versatile! 
Keep it handy for those 
situations where you get 
stuck without any tools. It 
includes a wire cutter, file, 
saw, scissors, bottle 
opener, can opener, 
knives, screwdrivers, 
and more! 
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Gadgets... 





Fog Machine 

Great for parties! It emits a 
harmless fog that can help create 
great lighting effects, mystical low 
lying fog, and more. 240VAC 
mains powered. 
Requires AF-1212 
fog juice. 





Cat. AF-1210 


300k Pixel USB 
Web Camera 


Share online video moments! 
It features a 300k CMOS sensor 
with auto exposure & white 
balance for optimum 
performance. 640 x 
480 pixel resolution. 
Software and drivers 


supplied. wews 


Cat. AF-1212 
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XPERT DVD Maker 


Convert all your old VHS tapes to 
DVD on your computer! It works on 
the fly, so it doesn't take up valuable 
hard disk space. DVD burner required 
to complete the process. 









Prices in Australian Dollars 
Prices valid until 
31th December, 2004 


Products also available at Gadget Central stores PL_Gadset Central 


www.gadgetcentral.com.au 


FOR INFORMATION AND ORDERING 


TELEPHONE> 1800 022 888 





INTERNET> www.jaycar.com.au 
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PUBLISHER’S LETTER 


Human RFID tags for 
medical records 


The US Food and Drug Administration (FDA) 
has cleared the way for a Florida company to 
market implantable chips that would provide 
easy access to individual medical records. Based 
on the same technology developed by Advanced 
Digital Systems for pet micro-chipping, VeriChip 
involves injecting an RFID transponder into a 
person’s arm using a large veterinary needle. 

, For those who want to catch up on RFID (radio 
we frequency identification device) technology, have 
a look at our articles on the subject in the July 

2003 and July 2004 issues of SILICON CHIP. 


The VeriChip device contains a unique 16-bit code which could point 
to the individual’s medical records in a national database. Such a national 
database is not yet available in Australia but the equivalent, the ADS data- 
base, is available in the USA to health care providers. 


No doubt the FDA approval will bring all sorts of cries of horror from civil 
libertarian groups but most people will probably conclude that it is a good 
idea. If you were involved in a serious accident and arrived at the hospital 
without any identification, as people sometimes do, wouldn’t it be great 
for the hospital to be able to access your records, check for special medical 
conditions, allergies, prescribed medication and so on? 


In fact, would it not be a good idea for hospitals generally? When you were 
admitted to hospital, you could have the implant and then there would be 
less chance of getting the wrong medication while you are in a vegetative 
state. When you leave the hospital, you could possibly opt to have it removed 
but many people would probably elect to keep it — for next time. 


The idea could be introduced at birth. Why not? There could be all sorts 
of advantages. Your child later goes astray without your knowledge and is 
later found. Who is he/she? A quick scan and bingo, the authorities know 
and can take action. 


And what about people suffering from Alzheimers? A quick chipping job 
would no doubt provide greater security against wandering and subsequent 
treatment when they can no longer communicate. 


Sure, such a scheme could be greatly extended and have implications far 
beyond the initial intention. It could be used to keep unruly people out of 
sporting venues (not a bad idea) or under-age people out of night clubs. Or 
a whole host of applications which mean that it could become a de facto 
identity card. 


Want to apply for a bank account? Simple, just get your arm scanned. It 
would be a whole lot less troublesome than the current 100-point security 
check. In fact, it could take place of your credit card, driving licence and 
so on. 


Ultimately, this or a similar scheme is probably part of our future. I think 
it could be good idea. Will it increase the power of the State? Not much 
probably. If you want to be a part of today’s society, it is already pretty dif- 
ficult to remain invisible to today’s huge and all-encompassing databases. 
And after all, an RFID tag under the skin would probably make identity theft 
that much harder for the criminals. Or maybe not. What do you think? If you 
want more information, just do a Google search for VeriChip. 


Leo Simpson 
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your travelling salesmen or 
wireless users with up to 100 
VPN tunnels. 
Cat 10164-7 $849 
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This 105 key keyboard has a 
remarkably soft, even, blue 
glow behind the keys. 
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>, Cat 1008171-7 $7942 





This 15" LCD monitor has a 
terminal built into it. 










Compatible with Star, Epson 
and Citizen receipt printers. 
_ Cat 8 8897- 7 $1 99 
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Perfect for conference rooms, cafes, VIP lounges etc. 
MicroGrams 11451 is an all-in-one product specially designed for a Hotspot environment. It 
integrates "access control" and "wireless network access" into one system to fulfill the needs 
of a Hotspot. It supports 802.11b and 802.119 dual wireless transmission mode, at the same 
time, it incorporates "convenience", "efficiency", and other useful characteristics for services. 
The hotspot can immediately achieve compatibility with the current network configurations, 
making it the ideal choice for any WLAN infrastructure owner. A thermal receipt printer (not 
included) can be attached to the unit to print out users account details, login details etc. 
’ Cat 11451-7 $1199 
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This tiny WBT attaches to the 
VESA mounts of any LCD 
monitor. 

_Cat 1239-7 $649 


Add two RS422/485 ports to 
any laptop. 
Cat 2999-7 $499 
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Make free PC to 
PC calls, and call 











Adda second monitor and 

expand your desktop with this 
USB 2.0 adapter. 

»_ Cat 15156-7 $199 






Attach 8 serial devices to 
one USB port. 
Cat 2929-7 $459 





This 2 port RS422/485 card 
has 2.5KV isolation. 
_ Cat 2926-7 $369 


Secure your PC by using 
fingerprints to login. 
Cat 9237-7 $1 99 
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Cat 10129-7 $89 | 
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These arms use 
standard VESA 
mounts and hold 








This new model mother- This 80 key mini keyboard is 
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Tests a range of network Extend VGA up to 130m board has an Intel 875 great for space critical up to 15kg 
cables and has a LCD display. 7 4 Over inexpensive STP cable. chipset situations Cat 4703-7 $179 
» 519-7 $1 99 » _Cat 3441-7 $399 4 Cat 17086-7 $799 4 x Cat 8403-7 $64 4 4 
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MicroGram Computers“, 


Ph: (02) 4389 8444 FreeFax: 1800 625 777 p info@mgram.com.au 


Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 


products & more on our website...www.mgram.com.au 
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Energy Meter kit 
is first class 

I recently purchased the Energy 
Meter kit (SILICON CHIP, July & August 
2004) from Dick Smith Electronics and 
Imust say what a professional job they 
have done. I have built a lot of kits in 
my time but nothing to rival this one. 
The finished product just looks like 
it was factory built. It was all so easy. 
Normally PC board switches have to 
be mounted a certain distance off the 
board so they protrude the correct dis- 
tance through the front panel and the 
same with the LCD module. 

But not with this kit; everything 
is bolted in and with the spacers 
supplied, everything came to be an 
absolutely perfect fit. It was also easy 
to calibrate, although it takes a long 
time as the calibration stepping is very 
slow. It is extremely accurate over the 
entire range and I can highly recom- 
mend it. Congratulations to SILICON 
Cup for the design and to Dick Smith 
Electronics for their effort in produc- 
ing a superb kit. 

Paul Cahill, 

Rooty Hill, NSW. 


Voltage warnings 
are worthwhile 

I would describe myself as a 
software developer with’ a passing 
interest in electronics. Regarding the 
Publisher’s Letter on the topic of high 
voltage warnings, I feel it’s a matter of 
perspective. I think you do a good job 
of presenting relevant information for 
your articles. I don’t know what the 
alternative is but if you are putting 
colour codes for resistors in articles 
then why not the warnings? 

I have no problems with the PIC 
projects but there is no way I would 
have known that the article on the CFL 
Driver in the same issue (September 
2004) was at mains voltage. 

If that is the biggest problem in Mr. 
Hoolhorst’s life then I envy him! 

On another note, I quietly cringe 
at how “nerdy” some of the articles 
sound. I get the feeling that you en- 
gineers are really in a world of your 
own. Every time I read “she who must 
be obeyed” makes me think that any- 
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one who says that deserves a wife that 
annoying! 

Another example would be in the 
September issue — in the article “How 
To Call Long Distance FREE”, Ross 
Tester says: “Telstra claimed ‘incom- 
patible infrastructure’”. 

What does he mean by “claim”? 
To me, that reads “Telstra have said 
it’s not possible and that the Author 
thinks that Telstra is not telling the 
truth.” Since he doesn’t say, I would 
be quietly confident that he is using 
Optus for his home phone. And since 
the ISP and the customer have to be 
using the same telephone network, if 
they are different, it won’t work. 

Apart from that, it’s a great magazine 
—just a little bit too nerdy. 

Christian Payne, 

via email. 

Comment: Ross Tester is not an Optus 
telephone customer. And as we under- 
stand it, the ISP and the customer do 
not have to be on the same network. 

As far as “she who must be obeyed” 
is concerned, all wives want their hus- 
bands malleable, don’t they? And it 
seems true to us, that people who say 
that “she must be obeyed” patently 
don’t! 


Kit feedback on the 
PIC Programmer 

I recently purchased a Jaycar 
KC5367, the PIC/serial EEPROM pro- 
grammer kit, based on the September 
2003 article in SILICON CHIP. 

As someone just beginning with 
PICs, I considered buying a ready- 
made PIC programmer but chose this 
kit since it was a fraction of the price 
of the ready-made ones. As a soft- 
ware-only person, nervous around 
hardware, I felt timid at the prospect 
of assembling a kit. As someone who’d 
dabbled in (mainly analog) hardware 
as a kid, I well knew how easy it is to 
make mistakes at any step of the way 
and get badly lost, and end up taking 
ages to correct the problem (if it could 
be corrected). 

However, I found this kit — the well- 
engineered PC board, the clearly-la- 
belled components, the excellently 
written SILICON CHIP article and sup- 


plementary instructions — to be of the 
highest quality. 

Construction and testing took me 
four hours, much less than the 1-2 
days I was expecting. To my delight, 
my first PIC burn/verify succeeded 
without incident. 

Something else that impressed me 
was how the Jaycar kit included the 
expensive 18-pin ZIF socket, plus a 
16F84A PIC, making it unbeatable 
value for money. 

So this note is just to say thanks 
for saving me an absolute wad and 
giving me the satisfaction of building 
this crucial tool myself. I’d recom- 
mend Jaycar kits and SILICON CHIP 
magazine to anyone. 

David McNab, 

Auckland, NZ. 

Thanks for your very enthusiastic en- 
dorsement David. We know that most 
people get their kits to work without 
problems but it is nice when someone 
pays a compliment like this. It is also 
worth celebrating the fact that our kit- 
set suppliers do us proud and a wide 
range of these SILICON CHIP kits are now 
selling around the world. 


Sprinkler controller circuit 
has corrosion risk 

I would like to advise anyone who 
makes the Sprinkler Controller de- 
picted in the Circuit Notebook pages 
of the October 2004 issue to make sure 
they know where all the valves are lo- 
cated. This is because there is a strong 
possibility that they will eventually 
need to rewire them due to corrosion 
of the wires. 

I previously worked for a company 
involved in designing irrigation con- 
trol systems. We found that it was es- 
sential to have zero DC on the lines to 
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Royel Digital Soldering Station. 
$187 incl. GST. 

The only Australian made and 
owned soldering station. Features a 
Digital Display (200 to 425°C) anda 
choice of 40W or 60W iron. 


Panavise Jnr. 

$39 incl. GST. 

Slotted jaws open to 73mm. Ideal for 
small boards and components 


SMD Rework Kit. Above. 

$165 incl. GST. 

Everything needed for SMD rework. 
Lockable box includes 5 probes (4 
steel, 1 plastic), fine tweezers, 
Handi-Vac vacuum tool, fine cutters 
Soder—Wik desolder braid, Chip Quik 
SMD removal kit, flux paste, brush 
flux pen and liquid flux. Flux pen 
available separately at $7.95 incl. 
GST. 


Royel Solder Pot. 


$291.50 incl. GST. Sunkko 936 Soldering Station. 

The only Australian made and $126 incl. GST. abe 

owned solder pot. Most cost effec- Exact copy of a popular industry 

tive solder pot on the market. standard iron from Japan at a frac: 

Adjustable temperature (200 to tion of the cost. Only copy with C 

425°C). Perfect for tinning. baal Comes with 4 differ— 
ips. 


mekb&ronics 7 


THE SUPPLIER TO THE AUSTRALIAN ELECTRONICS INDUSTRY 
VAWAW A aatsd.@cce)al(exmere) gape l 6) 


Unit 3/67-71 Industrial Dve. Braeside. Victoria 3195 
Victoria Ph: (03) 9587 3888 Fax: (03) 9587 3836 
South Australia Ph: (08) 8346 0333 Fax: (08) 8346 0890 
New South Wales Ph: 1300 788 701 Fax: 1300 722 004 
ABN 65 004 781 908 





prevent electrolysis. This was found 
the hard way. All the wiring in a park 
had to be replaced. The reason that 
24VAC is used is that it does not 
cause corrosion. The insulation on 
the wires is usually insufficient to 
stop the problem. 

The corrosion is due to water pen- 
etrating the plastic insulation when 
the cable is buried. It usually takes 
six months or more to happen. If all 
the wiring is above ground or in wa- 
terproof conduits, then the problem 
should not occur. 

With the PICAXE being so easy to 
use, I hope many more readers will 
send in circuits and programs so that 
others can benefit from their ideas. 

Colin Carpenter, 

Mosman Park, WA. 


Big wrap for valve preamp 
I just wanted to congratulate SILI- 
CON CHIP and Jim Rowe on the Valve 


Want really 
bright LEDs? 


We have the best value, brightest LEDs 
available in Australia! Check these out: 


Luxeon 1 and 5 watt LEDs 
All colours available, with or without 
attached optics, as low as $10 each 


Lumileds Superflux LEDs 

These are 7.6mm square and can be 
driven at up to 50mA continuously. 
¢Red and amber: $2 each 

*Blue, green and cyan: $3 each 


Asian Superflux LEDs 

Same size and current as the Lumileds 
units, almost the same light output, but 
a fraction of the price. 

¢Red and amber: Just 50 cents each! 
«Blue, green, aqua and white: $1 
each. 


Go to www.ata.org.au and check 
out our webshop or call us on 
(03)9388 9311. 
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Preamp for HiFi (November 2003). I 
have just been listening to it and I must 
say I’m amazed. 

I had never heard valves before and 
I had always been curious but until 
now they had been too expensive 
to take the chance on. Your valve 
preamp has made it affordable to try 
the “valve sound” and I must say the 
sound I am getting from my hifi system 
now is superb. 

This valve preamp is so musical and 
an absolute joy to listen to! Ireally am 
taken aback at just how much better 
sounding this preamp is compared to 
any solid state preamp I have had. 
It has made my entire CD collection 
sound more musical. I don’t care that 
valves aren’t technically perfect; the 
sound is all that matters and this 
preamp is a winner. Well done and 
thank you! 

Rob, 

via email. 

Comment: Sound’s musical, eh? Now 
that’s a worry. 


Wide-screen digital TV 
is a mess 

In December 2003, I wrote regarding 
my thoughts on the current state of 
Digital TV broadcasting in Australia. 

Recently, Aldi started selling their 
own “Medion” brand digital set-top 
boxes for the princely sum of $169. I 
couldn’t believe this low-cost Chinese- 
made offering: you just plug it in and 
it works! All the local channels were 
already tuned in; all I had to do was 
tell it where I lived and it automati- 
cally sorted out the program guide, 
local time and so on. 

You even get an on-screen signal 
strength meter to help you set up the 
antenna! The digital channels came 
booming in! So now it seems I’m get- 
ting Digital TV as advertised. If they 
can just do something about the fact 
that most of the time all I’m getting 
is five copies of the existing analog 
channels, I’ll be ecstatic! 

Interestingly, unlike the Thomson 
units, the Aldi receiver actually does 
something with the HD transmissions 
instead of the screen just going blank. 
You get a series of “stills” which seem 
to have more resolution than the “live” 


SD transmissions, although I know 
that doesn’t really make sense on an 
SD TV. 

The whole HD/widescreen thing 
seems to be going off the rails some- 
what, particularly in the USA. Con- 
trary to what was predicted, sales of 
widescreen sets seem to have gone 
off the boil. Most of the newer large- 
screen TV sets I’ve looked at recently 
have been standard 4:3, including one 
“HD-ready” Philips 68cm 100Hz job 
for $999. 

They seem to have somewhat lost 
the plot with large screens. The Philips 
set offers a choice of 625-line 50Hz 
progressive scan, 625-line 100Hz in- 
terlace, or 1080/1250 line 50Hz inter- 
lace. On 1080/1250, you can hardly see 
the horizontal scanning lines but the 
tube’s vertical stripe pattern is consid- 
erably coarser than even the plain old 
625-line horizontal line structure! “HD > 
ready”? Ready for what? Trouble is, the 
finer the pitch, the more electrons that 
wind up simply heating up the shadow 
mask, and the more power consumed, 
the heftier the scanning circuitry has 
to be and so on. Most manufacturers 
have taken the easy way out. 

Very few plasma screens offer true 
HD 1920 x 1080 resolution; in fact a 
lot of models have only “VGA” 640 
x 480 resolution (derived:-from the 
visible picture area of ordinary NTSC 
transmissions). 

Meanwhile large-screen LCD dis- 
plays are racing up on the inside, of- 
fering lower cost, lighter weight, less 
fragility and lower power consump- 
tion. The images aren’t yet quite up to 
current plasma or CRT standard but I 
doubt many people would notice the 
difference. What’s really interesting is 
that many of them are old-fashioned 
4:3, not widescreen 16:9! 

This highlights another major stuff- 
up. As one of your other correspond- 
ents has pointed out, if you set your 
Digital receiver to 16:9 letterbox, a lot 
of the time you simply wind up witha 
three-quarter sized 4:3 image, since the 
stations routinely transmit 4:3 sourced 
material “vertically letterboxed”! 
Worse still is vertical-letterboxing of 
already horizontally-letterboxed SD 
material! 

This is because the authorities 
blithely assumed that everyone would 
by now own 16:9 TV sets. What should 
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have happened was a mandate that all 
digital set-top boxes be fitted with a 16: 
9 “flag” signal output and all new 4:3 
TV sets set up to switch automatically 
from this. Ah well hindsight, the only 
perfect science! 

Keith Walters, 

via email. 


Compact fluorescents 
are still worthwhile 

Your comments regarding CFLs are 
interesting, especially in regard to the 
their claimed lifetime and your less 
than satisfactory experience. However 
your comment that they’re “not worth 
acandle” is surely opinion taking prec- 
edence over simple facts. 

A $15 price differential will buy 
100kWh ofenergy (at 15c per kWh) and 
with 60 watts energy reduction, the 


unit would need a life of about 1660: 


hours to become cost neutral (about 4.5 
. hours per day). Subsequent operation 
will be a small return on investment, 
which is more than can be claimed for 
an incandescent globe. 

I have had a CFL installed in a 
study for over two years and would 
easily spend 4-5 hours per day with 
the light on. It would be reasonable to 
estimate over 3000 hours operation. I 
understand they are not well suited 
to highly intermittent use, which may 
account for the failure rates you are 
experiencing although your suggestion 
to validate claims is well made. 

With the proliferation of inefficient 
down-lights — and given that if just 
100,000 households substituted one 
CFL in a 4+ hour, 75W situation, re- 
sulting in a saving of 8760MWh per 
annum — it is not sufficient to draw 
a conclusion that CFLs are a waste of 
money. Economic decisions need to 
consider all forms of impact, both on 
our pockets and the finite reserves na- 
ture provides and entrusts us with. 

Roland Denholm, 

via email. 


CFL light output 
not evenly distributed 

When compact fluorescent lights 
were first introduced they seemed 
like a good idea but at over $30 they 
were just not an economic proposition. 
They have been greatly improved in 
design and lowered in price but as you 
point out in your Publisher’s Letter in 
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the August 2004 issue, they have not 
proved to be anything like as reliable 
as claimed. 

I have always been puzzled by the 
apparently low light output compared 
with what is claimed. For instance, I 
have a 20W lamp which is said to 
give the same light output as a 100W 
incandescent lamp. Prompted by En- 
ergy Australia’s offer of a free lamp, I 
decided to investigate the disparity a 
little more closely. 

The CFL does indeed emit almost 
as much light as the incandescent but 
only in a narrow plane perpendicular 
to the axis of the tube. Away from that 
plane, however, the light output rap- 
idly drops off to almost zero on the 
lamp axis. The incandescent, on the 
other hand, emits light in an almost 
uniform sphere, apart, of course, from 
the region of the base. As a result, I 
estimate that the total light output of 
a 20W CFL is about equivalent to a 
40W incandescent rather than that of 
a 100W unit as claimed. The dispar- 
ity can be overcome in an industrial 
situation to a large extent by mounting 
the CFL horizontally in a reflector but 
this is generally not practicable in a 
domestic situation. 

While there is still a halving of the 
power input, a 40W incandescent 
cannot be regarded as producing a 
useful light output in most domestic 
situations. I did not take up Energy 
Australia’s offer! 

Alan March, 

via email. 


DC plugpacks that bite 

Over the last few years, more and 
more equipment is powered by plug- 
packs and as a result you end up with 
extension boards full of the things. I 
am a part-time musician and I have a 
number of guitar effects units which 
are all powered by plugpacks. 

I have been noticing that when I 
am patching various signal leads, 
sometimes I get a slight belt (shock). 
My trusty multimeter tells me there 
is 9V DC across the plugpack output 
plug, just as you would expect. But it 
also tells me there is about 100-110V 
AC present as well. When I plug the 
plugpack into any effects unit, then 
connect a standard guitar lead to the 
output of the effects unit, when I meas- 
ure from the shaft of the jack to earth, 





Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 








The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For alittle extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 




















This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 













Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www. jedmicro.com.au 
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that is when I see the high AC voltage. 
I get a shock when I am grounded by 
touching the case of my power ampli- 
fier and the jack when I am patching 
units together. Everything works OK 
but this does not seem normal. 

I have a number of plugpacks that 
do this. Also, my HP Deskjet 840C is 
run off an 18V plugpack. When I plug 
the parallel printer cable into the com- 
puter, you can see a spark as the shell 
of the printer cable hits the earthed 
PC case. Again, I can measure a (rela- 
tively) high AC voltage to earth, even 
though the DC output is spot on. 

What is going on here? Do I have a 
wiring problem in my house? I have an 
earth-leakage gadget back at the fuse 
box but it never trips. 

Neil Macpherson, 

via email. 

Comment: it does seem as though this 
problem is more pronounced with 
switchmode plugpacks. They seem to 
measure around 100VAC above Earth 
compared to 5-10VAC with typical 
conventional plugpacks (measured 
with a typical digital multimeter 
which has 10MQ. input impedance). 
This voltage leakage is caused by the 
intrinsic circuit capacitance between 
mains Active and the output lead and 
this will naturally tend to be higher 
in switchmode plugpacks which do 
not contain a conventional 50Hz 
transformer. 

Even though this may lead to the 
occasional “tingle” they all seem safe 
enough and all should. have passed 
the usual compliance tests. Having 
said that, we would not be inclined 
to connect any plugpack to equipment 
while it is switched on — that seems to 
be asking for damaged circuitry and 
the shocks you experience. 


Mobile phone numbers 
unknown 

I agree with most of your comments 
in the Publisher’s Letter in the Novem- 
ber 2004 issue, about fixed telephone 


lines but there seems to be a basic’ 


shortcoming with mobile phones. How 
do you find another person’s mobile 
phone number? 

It is easy to find land-line phone 
numbers via the “White or Yellow 
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Pages” but there is no equivalent for 
mobiles. I understand that it is prob- 


ably impossible to provide one which - 


is up-to-date but there doesn’t seem to 
be a possible solution. 

My observations and enquiries 
indicate that you have to know some- 
one who can give you the number; in 
other words, a “grapevine”. I also get 
the impression that most young people 
use mobiles to talk with people they 
probably see everyday. 

In the case of builders and suchlike, 
it seems to be common to use the Sen- 
sis directory and call their land-line 
which then re-directs the call to a 
mobile — you still need the land-line 
to start the process. I think it would be 
a time-consuming task to use a mobile 
to look up the Sensis directory to find 
a land-line phone number, on a very 
small screen. Telstra used to advertise 
how you could access the internet via 
your mobile but I think they have given 
up promoting such a difficult task. 

Ron Sanders, 

via email. 


Warnings on 240VAC 
not too cautious 

Are you being too cautious with 
your warnings with 240VAC equip- 
ment? (Publisher’s Letter, September 
2004)? I don’t think so. The first thing 
learned to prevent electric shocks is 
never to make any assumptions. Watch 
any experienced electrician approach 
a faulty piece of equipment: even 
though it will have been turned off and 
checked with a voltage probe, habit 
will still force the wise to initially 
touch it with the back of the hand to 
avoid a reflexed grasp if shocked. 

The editorial refers to 240V mains 
Active/Neutral transposition. Let me 
briefly tell you how I nearly lost my 
life to a situation like this. I trained 
and qualified as an electrician in South 
Africa and after migrating to Australia, 
became employed in the electronics 
industry and then the entertainment 
industry. Participating on afilm shoot 
back in the late 70s before earth leakage 
detectors were in wide use and well 
before tagging and testing for extension 
cords was mandatory on film sets and 
work sites, I was moving live redhead 


lighting stands around a film set. 

On about the tenth attempt to im- 
prove the lighting which was by this 
time a rats nest of multiple extension 
cords plugged into multiple distribu- 
tion boxes, I grabbed hold of two light- 
ing stands, one in each hand. to move 
them to a new position for yet another 
take. This was very nearly the death of 
me. I found myself with a lamp in each 
hand and the full 240VAC across my 
chest and heart. Frozen and unable to 
let go for what seemed an age, I finally 
managed to hurl myself free of one of 
the stands. It felt like hours but Iam 
told it was more like seconds before I 
managed to release. 

After regaining my composure and 
wanting to find someone to be the fo- 
cus for the string of obscenities I had 
been practising, I set out to investi- 
gate how the hell the situation had 
become that dangerous. The studio 
boss advised me that all the lights 
and extension cords had been tested 
prior to the shoot. Testing in those 
days prior to more stringent regula- 
tions meant “plug them in and see if 
the light works”. I began dismantling 
and testing the lighting rig. 

What was very nearly my demise 
was a combination of two lights on 
metal stands with frames correctly 
terminated to the earth pin. One ex- 
tension cord was correctly terminated 
while a second extension cord had Ac- 
tive and Neutral transposed. The third 
extension cord was the killer; it had 
Neutral and Earth transposed. 

The Neutral/Earth transposition in 
the absence of earth leakage detec- 
tors would appear to work properly; 
ie, “the light would come on” and it 
would deliver the full 240AC from 
Active to Earth. The Neutral/Active 
transposition would have passed the 
same cursory test. The second and 
third extension cords produced the 
potentially lethal trap. So are you 
being too cautious with your diligent 
warnings? Not from my experience 
you aren’t! 

Brian Shirley, 

via email. 


Correction: Victor Barker’s letter on 
page 6 of the November issue made 
reference to a degausser circuit involv- 
ing a 150nF charged by a 330Q resistor. 
This value should have been 330kQ. 
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‘The new generation Scope 
for the age of microelectronics. 





Turn your PC or NoteBook into a powerful Scope and Logic Analyzer! 


See inside your circuit in the analog and digital domains at the same time to 
make tracking down those elusive real-time bugs much easier. 


ime Pocket Analyzer combines a high speed sample-synchronized storage scope 
and logic analyzer with a programmable waveform and logic pattern generator. 
Also included is an integrated real-time spectrum analyzer and powered "Smart 
POD" expansion interface so you've got all bases covered! 


About the same size and weight as a Pocket PC, this USB powered BitScope 


needs no bulky accessories. It's the perfect low cost "go anywhere" test and 
debug solution. 


BitScope Pocket Analyzer 


DSO AWG LOGIC 


BitScope 
Pocket Analyzer 
& www.bitscope.com 


Smart POD... V+ POD AB 1K D7 0605403020100 | v- © 2004 BitScope Designs 12V DC 






















cope t POD" Connecto BUS Powered USB 2.0 upply @ 


200uV-20V/div with x1 0 pie 8 Siege channels, 2 igs channelé * Single USB cable to your PC Autos senses an external supply - 





S/W select AC/DC coupling Dual channel capture from POD A/B Compressed data transmission removes power load from USB 
S/W select 50ohm termination Async serial I/O for external control Simple ASCII control protocol for use with unpowered hubs. 
Arbitrary Waveform Generator Logic Pattern generator 32K 40MS/s BitScope Scripting Language Supplies up to 500mA via POD 


BitScope and your PC provide an array of Virtual Instruments 


° R&D 
° Education 
Robotics (hice oem 
° Lab Scope 
° Fast DAQ 


° Service 
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¢ Debug 






BitScope Pocket Analyzer uses highly integrated Surface Moun 
technology to provide functionality you would expect from scopes 
many times the size and price. Its programmable Virtual Machine 
architecture means new functionality can be added via software. 
For custom Data coshsaniasiee export directly to your : spreadsheet. 




























oa and need to generate your. | 
: Or maybe you have lots of space and you’d just like t 
_ advantage of that old “7 the wind is free. ae 


Part 1 - Looking at Options 
by Gienn Littleford 








This windmill uses a small stepper motor from a computer floppy drive to charge nicad batteries. 


Iternative energy generation 
A& the home is on the increase, 

with many domestic installa- 
tion options on the market, including 
solar, water and wind generators. 

But the initial cost ofa “free” power 
supply is considerable and it can take 
many years, if ever, to pay for such an 
installation. 

In this article. we look at anew trend 
in home-made windmills — and next 
month show you how you can build 
your own 300W windmill. 

Home-made wind generators have 
been around for decades, with designs 
as varied as the people who build 
them. But why would you build your 
own windmill? 

Why not buy a ready-made one, or 
use solar cells. After all, solar cells 
are reliable and virtually maintenance 
free. 

The answer is simple: cost! 

You can’t make your own solar cells 
at home; they need specialised equip- 
ment and clean rooms. But you can 
build your own wind generator for a 
fraction of the cost of a similar power 
sized solar array or commercial wind 
generator. 


Opposite: a motor from a Fisher & 
Paykel washing machine provides 
up to 300W in this 2-metre diameter 
windmill. 
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Another advantage of a wind genera- 
tor is it will generate power whenever 
there is a breeze, night or day! 

There are downfalls to wind gen- 
eration. The wind is not as reliable 
as solar energy; windmills need oc- 
casional maintenance; and location 
can be a problem. 

(A 10m high tower with a 2m diam- 
eter windmill in your typical suburban 
backyard might be frowned on by your 
neighbors and local authorities). 

The best option for the serious 
home power generation installation 
is a combination of solar and wind. 
There will be days of full sunshine 
and not the slightest hint of a breeze, 
or days with heavy rain clouds and 
strong winds. 

If you have the space and a location 
with good year-round winds, then a 
home-made windmill could be a vi- 
able alternative to solar cells. Building 
your own windmill requires no special 
abilities or equipment. All you need 
are some basic handyman skills, a few 
tools and the time to assemble and 
experiment. 


Using the wind 
There is a lot of energy in the wind. 


Power is proportional to the square 
of speed, so a 40km/h wind has four 


times the power of a 20km/h breeze. 


As an example, a theoretical perfect- 


ly efficient wiridmill which produces 
200W in a 20km/h breeze would rise 
to 800W in a 40km/h wind and a mas- 
sive 6400W in a 80km/h storm gust (if 
it survives!). 

But what sort of windmills are we 
talking about? 

First up, a few simple rules about 
windmills: they behave in a very simi- 
lar way to your typical car engine with 
a power and torque curve and different 
speeds for maximum power or torque. 
Ideally, you need to operate your wind- 
mill at its peak power output. 

The number of blades and their 
size also affects the speed, torque and 
power for a given wind velocity: 


MORE BLADES = less speed, 
less power but more torque, 
perfect for pumping water. 

LESS BLADES = more speed. 

LARGER PROPELLOR DIAMETER 
= less speed but more power. 


Two other factors to consider are tur- 
bulence and wind-shadow. Turbulence 
can be caused by the disrupted wind 
from one blade to the next, or anything 
up-wind of the windmill — and will 
have a big effect on efficiency. 

Wind shadow is the effect the wind- 
mill mast has on the propeller as each 
blade passes the mast. This shadow 
causes a sudden pressure change be- 
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Windmills need to be clear of any turbulence to run effectively. 


hind the propeller blade and results 
in vibration. 

As a rule, a 3-bladed propeller is 
the best compromise between power, 
torque and speed. A 2-blade propeller 
will run faster but there are dramatic 
vibration problems with 2-blade wind- 
mills during wind direction changes 
and they are therefore not recom- 
mended. A typical home-made wind 
generator with a 3-blade propeller 
diameter of 2m will spin from 100 to 
600rpm and is capable of generating 
over 500W. 

Windmill blades can be made from 
just about anything — wood, steel, 
fiberglass, carbon fibre, etc . . . I’ve 
even seen a windmill using eight 
wheelbarrows! Wood is the most 
common material for the DIY handy- 
man, its cheap, easily formed, strong 
and flexible (remember, trees are very 
good at bending in the wind without 
breaking). 

The profile ofa well-designed wind- 
mill blade resembles an aircraft wing, 
giving lift on the trailing edge. There 
also needs to be a slight twist along 
the length of the blade. 

The blade tip is traveling much 
faster than the part of the blade closest 
to the centre of the propeller, so needs 
to have less angle of attack. 

You also need to consider tip speed. 
A 2-meter diameter propeller spinning 
at 500rpm has a tip speed of 188kmh. 
Any airborne dust or unfortunate 
insects will be very abrasive at this 
speed. 

For windmill blades made from a 
soft material, such as timber, a layer of 
‘wear-resistant material —eg, aluminum 
_ tape or fibreglass — should be applied 
. to the leading edge. 


Generator © 


So much for the propeller. What 
can we use for a generator on a wind- 
mill? 
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There are several options but acom- 
mon car alternator is not one of them, 
at least not without modificiation 
(most beginners to home-made wind 
generation try to use a surplus car al- 
ternator, without much success). 

While cheap, readily available and 
capable of producing over 600W, a 
car alternator needs to be spun at over 
2000rpm before it will generate any 
useful power. 

A windmill large enough to drive 
an alternator to its full power capacity 
would not spin fast enough (the larger 
and more powerful the windmill, the 
slower it will spin), so you would need 
a mechanism to step up the windmill 
speed to over 2000rpm. 

You could use a gear set, chain or 


belt drive but these have disadvan- 
tages, including noise, unreliability, 
poor starting and reduced efficiency. 

You need a generator that will 
produce power at low speed, which 
is why most successful home-made 
windmills use permanent magnet 
alternators. 

Large Permanent Magnet DC Mo- 
tors, like those used in electric wheel 
chairs and golf buggies are one option. 
Unfortunately, these are expensive, 
have relatively low output when used 
as a generator and need to have the 
brushes replaced from time to time. 

Modified Car Alternators: some 
success can be achieved by replacing 
the standard armature with a new 
machined armature containing perma- 





The iconic Aussie outback windmill: big and lots of blades for lots of torque. It’s 
great for pumping water but not much use when it comes to generating power! 
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nent magnets. While results are better 
at low speed than a standard alternator, 
output is still not good. 

Modified Induction Motors: single 
or 3-phase induction motors can be 
modified by fitting permanent mag- 
nets to the armature. This is done by 
machining the armature (in a lathe), 
down to a size that will allow you to 
glue magnets to the armature. 

By using strong Neodymium mag- 
nets, a typical 1HP induction motor 
can supply over 10A. The available 
current is limited by the gauge of the 
copper wire in the windings, so some 
hobbyists rewind the motor with 
heavier wire with good results — in 
excess of 30A. 

A disadvantage of modified in- 
duction motors is the power curve. 
Peak power will be reached at a low 
RPM, any faster and the power drops 
off dramatically. This is due to the 
high number of laminations in the 
stator, giving a poor high-frequency 
response. 

Switched DC motors: ie Stepper 
Motors, such as used in most com- 
puter equipment, can make fantastic 
generators! They have good frequency 
response over a wide operating speed, 
are readily available and cheap. Larger 
motors can be sourced from industrial 
equipment, motion systems and some 
domestic appliances, including wash- 
ing machines (more on this later). 

One disadvantage of these motors 
is the cogging effect. Cogging is the 
vibration you can feel when you try to 
rotate a stepper motor and is caused 
by the interaction of the magnets and 
laminations/poles. 

In a windmill applications this can 
make the windmill hard to start in light 
winds, as it needs to overcome the first 
“cog” to get going. Once motion has 
started, the cogging effect has little 
impact on performance, other than a 
slight vibration and whirring noise. 

While most motors can be modified 
to reduce cogging, it’s reasonable to 
suggest that if the wind isn’t strong 
enough to start the windmill, then it’s 
not really windy enough to generate 
any useful power anyway. 

Air Core Generators: one way to 
reduce the cogging effect is to remove 
any magnetic material — ie, lamina- 
tions — from within the coils of your 
generator. Of course this will reduce 
the overall efficiency of the generator 
as the magnetic path isn’t concentrated 
around the coils. 
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Don’t want to do it yourself? 
Oatley’s “off-the-shelf” alternative 









As this article was being prepared __ ing plate, three blades, tailfin, nose- 
for publication, we became aware of _ cone, three-section mast, heavy duty 
this alternative wind generator kitfrom cable, even the stainless steel guy 
Oatley Electronics in Sydney. wires, turnbuckles, ground anchors, 
If you’re not into rewinding or oth- nuts and bolts... . in fact, all the hard- 
erwise modifying motors — or want it | ware you'll need. Also included is a 
NOW! - this “ready to rock and roll”kit —_ rectifier with voltage and amperage 
could be just what you are looking for metering. 
— especially as everything you need The generator is capable of 200W 
comes in the kit! output at 12V (or 24V) and the kit sells 
The completed generator, mounted _ for $699. Freight must be added and 
on its mast, is shown above. What _ be warned: it’s pretty heavy! 
you see (in pic below) is what you For more information, visit the Oat- 
get — three-phase alternator, mount- _ ley website, www.oatleye.com. 
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Yes, that’s a ceiling fan! 
Modified by rewinding 
and fitting permanent 
magnets, output is up to 
3A at 12V. 


There have been some clever ways 
to overcome this problem. One com- 
mon design is to embed the coils in an 
epoxy disc which is held stationary, 
with magnets rotating on each side 
of the disc. 

Good results have been achieved but 
there are disadvantages. Winding and 
gluing your own coils into a non-me- 
tallic core stator is very time consum- 
ing. And as the coils are embedded in 
epoxy, heat dissipation is poor, making 
it very easy to cook a set of coils. 


Location, location, location 

As they say in real estate, it’s all 
about location. An effective windmill 
needs clean air — that is, a breeze with 
no obstacles. Obstacles can include 
trees, buildings and even the contour 
of the land. 

As arule, the higher the better —but 
be practical. While a 20m mast might 
be ideal, you need to get the windmill 
up there and may need to bring it down 
for maintenance. Five metres above the 





further! 
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Left: this strange- 
looking contraption 
is my first-ever 
VAWT (Vertical 
Axis Wind Turbine) 
windmill, with its 
offset bearing shown 
close-up at right. 
They have lots of 
torque and will start 
in a light breeze. 
Worth looking into 


nearest obstacle is a good start. 

Do not mount the windmill on the 
roof of your house! All windmills pro- 
duce some vibration and while this is 
almost inaudible on a mast, mounted 
on a roof the vibration could be VERY 
audible, especially if it finds some 
resonances. 

Also consider safety — things can go 


wrong. Blades can come off, towers - 


can fall down. So please locate the 
windmill in a people-free area. 

My personal preference is a 7-metre 
tall folding tower made from 75mm 
OD, 6mm-wall galvanised pipe. The 
tower is supported by three 5mm stain- 
less steel guy wires, each connected 
to a steel post embedded in a 700mm 
deep hole filled with concrete. 

You may need to talk to your local 
council before erecting a tower and 
they may require a structural engi- 
neer’s plan before giving approval. 

There is nothing more worrying than 
watching your windmill buck around 
in a violent storm ...and nothing more 





rewarding than having it survive with 
no damage! 


Using the power 

Regulating windmill power is a 
little more tricky than for solar cells. 
Solar cells can be open circuited when 
the storage battery has reached full 
charge. This is not a good idea for 
windmills. 

Say your windmill is spinning at 
about 400 RPM in a strong wind, 
pumping out 20A into a 12V battery. If 
your regulator suddenly open-circuits 
the windmill, it has no load and will 
speed up to, say, 600 RPM. At this high 
speed the unloaded windmill output 
could reach over 50V. 

If your regulator suddenly recon- 
nects the battery, the windmill output 


About the author... 


Glenn Littleford started in electronics 
at age 10, as ateenager assembled many 
electronic kits, and was often called on | 
to fix electronic gadgets for friends and 
family. The interest in computers started 
at school with a crash course in program- 
ming TRS80’s (remember them?) 

At 17, he started an apprentice- 
ship with Telecom as a technician and 
bought his first computer, a Microbee. 
His Telecom training included radio 
transmission, power supply systems 
and computer programming. At age 25, 
Glenn was made redundant as part of 
the downsizing of Telstra. 

After trying his hand ina range or jobs, 
| including a car mechanic and repairing 
| video arcade machines, he started his 
| own computer repair business. 

The introduction of the GST in 2000 
convinced Glenn it was easier to be an 
employee and let someone else worry 
about tax forms, so he started working as 
a software developer for an e-commerce 
business. In 2002, a new career direction 
was Offered as a laser operator. 

The use of an industrial laser cutter 
opened a whole new world to Glenn. La- 
ser cutting gives you the ability to design 
a part on a computer and five minutes 
later hold the finished part in your hand. 
The laser was used to design and build 
the first of many windmills. 

Anew job offer to manage a laser cut- 
ting department and IT department fora 
local engineering firm was too good to 
resist, so Glenn made the move and now 
works for Swift Engineering in Mackay, 

Queensland. 
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current will be excessive and can cause 
damage. 

Remember, the windmill is acting 
like a big flywheel and will take some 
time to slow down to a safe spéed. 
Excessive speed can also increase the 
wear and tear on the windmill, espe- 
cially bearings and blade tips. 

So a suitable regulator will need to 
< switch the windmill output from the 
battery bank to a dummy load, there- 
fore keeping the windmill RPM down 
to a reasonable speed. 

I use four 100W 12V spotlamps, 
wired in parallel — but you could also 
use several electric heater elements. 
I have heard of installations where 
heating elements are mounted into the 
hot water system, so once the batteries 
are charged the windmill is helping to » 
provide hot water. 

Building your own windmill can 
be a very satisfying experience. I have 
built several over the last few years, 
learning from the failures and improv- 

- ing with each new design. 

Next month, we will describe how 
you can build your own 300W wind- 
mill using car and washing machine 
parts, based on an Australian-made 
short form windmill kit. sc 











A 7-metre tall folding tower made from 75mm OD, 6mm-wall galvanized pipe. 
The tower is supported by three 5mm stainless steel guy wires, each connected 
to a steel post embedded in a 700mm deep hole filled with concrete. 


Superbright Lumileds - Indoor & Outdoor LED light fitting range 


* HIGH BRIGHTNESS * LONG LIFE « FULLY DIMMABLE « ENERGY EFFICIENT 


The range of LUMILED downlight fittings shown here have been designed for domestic, display, marine, 
mobile home and caravan applications. All fittings use Lumileds, which are: 
- Long life (typical 100,000 hours) - High efficiency, low power, low voltage - Vibration proof 
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and require a 57mm indoors or outdoors, indoors or outdoors, _ type fixed fitting and gimballed fitting and and require a 57mm 
diameter cutout are fully weatherproof are fully weather- require a 51mm require a 57mm diameter cutout (MR11 
(MRII size). and able to be fully proof and able tobe diameter cutout diameter cutout size). 

submerged for pond _fullysubmerged for (MR11 size). (MR11I size). 

application. pond application. 
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uilding an audio amplifier is a 
B popular choice when it comes to 

the hands-on part of electronics 
courses. We can well imagine the class- 
room question “Well, does it work?” 
answered in a flash with “Listen to 
this, disbeliever!” 

That’s the best part of building an 
audio amp; you and your peers actu- 
ally get to hear the final work punch 
out a favourite tune or two hundred! 

However, amplifiers that produce 
more than a few watts of power can 
be difficult to construct and expensive. 
This is where our new “Schoolies 
Amp” comes in. 

It features a simple board layout for 
easy construction, is relatively inex- 
pensive and even includes over-tem- 
perature and short-circuit protection. 

As power amplifier modules go, this 
unit may not rank at the top for raw 
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power but you'll be hard pressed to 
find a simpler circuit. 

It’s based on a single IC, the 
LM1875T 20W audio amplifier from 
National Semiconductor. This IC 
comes in a TO-220 package and, com- 
bined with a handful of other parts 
and a suitable power supply, delivers 
over 20W RMS into either a 4Q or 8Q 
loudspeaker. 

What’s more, the specifications are 
quite impressive for such a bare-bones 
circuit. With a signal-to-noise (S/N) 
ratio of 105dB and a distortion figure 
of less than 0.04% for 1kHz at 20W 
(see graphs), it could well be used as 
the basis fora hifi stereo amplifier. The 
frequency response extends from 14Hz 


by PETER SMITH 
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to beyond 100kHz when measured at 
1W RMS. 

The LM1875 includes an internal 
4A current limit, preventing damage 
should the output be accidentally 
shorted to ground. 

It also includes “safe operating area” 
(SOA) protection, meaning that the 
current limit is dynamically reduced 
according to the voltage present at 
the output. 

Because so much power has to be 
dissipated by such as small package, 
the LM1875 also has in-built thermal 
protection. This effectively shuts the 
device down if there is excess heat build 
up in the chip itself (about 170°C). 


Design revamp 


A similar amplifier module, also 
based on the LM1875, was presented 
in the December 1993 edition of SILI- 
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CON CHIP. By comparison, the School- 
ies Amp has slightly better perform- 
ance and is easier to build. 

We achieved these improvements 
by dispensing with the single supply 
option that was part of the original 
design. This left plenty of room to 
eliminate wire links, increase pad and 
track size and employ some common 
sense noise cancelling and grounding 
techniques. 


Circuit description 

The circuit diagram (see Fig.1) for 
the amplifier module reveals just the 
LM1875 power amplifier (IC1) and a 
handful of support components. 

The closed loop gain of the ampli- 
fier is set to 23 by the 22kQ and 1kQ 
resistors on the inverting input (pin 2), 
following the standard non-inverting 
amplifier feedback rules (ie, voltage 
gain = 22k/1k + 1 = 23). 

The 22uF capacitor in series with 
the 1kQ resistor sets the lower end of 
the amplifier’s frequency response. 
Another factor in the low-end response 
is the high-pass filter in the input sig- 


S& SCHOOLIES AMP 
(20W AMPLIFIER MODULE) 





Fig.1: the circuit consists of little more than the LM1875, which contains a complete 
low-distortion 20W amplifier with overload protection in a 5-pin TO-220 package. 


nal path, formed by the 2.2uF coupling 
capacitor and 22kQ resistor. 

Overall, the result is a rapid fre- 
quency response roll-off below about 
10Hz (see Fig.11). Following this, a 
1kQ series resistor and 330pF capaci- 


tor form a low-pass filter, eliminating 
problems with high-frequency noise 
pickup on the input leads. 
Non-polarised electrolytic capaci- 
tors (marked “NP”) are used in these 
positions because the voltages present 


are too small to polarise conventional 
electrolytics. 

Keen-eyed readers will have detected 
that the input circuitry is not connected 
directly to power supply ground, but 
instead goes via a 10Q resistor. 





Shown here with its matching power 
supply, the Schoolies Amp (aka 20W 
amplifier module!) takes next to no time 
to build, costs very little — and will give 
a surprisingly good account for itself in 
a variety of audio projects. 
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Fig.2: use this diagram when assembling the module. 
Double-check that you have the two 220uF capacitors in the 
right way around, as indicated by the “+” markings. 


This has little effect in a single 
(mono) amplifier setup but in a stereo 
setup, it helps to reduce currents cir- 
culating in the ground wiring which 
can degrade separation between chan- 
nels. 

Finally, a 1Q resistor in series with 
a 220nF capacitor at the output of 
the amplifier form a Zobel network, 
designed to neutralise the effects of 
the speaker’s voice coil inductance 
at the higher end of the frequency 
spectrum. 


Power supply 


The recommended power supply for . 


the module appears in Fig.4. An 80VA 
mains transformer with two 18V sec- 








- The completed amplifier module is bolted to its heatsink via the LM1875. Take 
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Fig.3: full size PC board pattern for the amplifier. If 


ondary windings ora single 36V centre- 
tapped winding is recommended. The 
secondary feeds a full-wave bridge rec- 
tifier and filter, formed by four 1N5404 
diodes (D1 — D4) and two 4700uF 35V 
capacitors. The output is about +25V 
unloaded and is suitable for powering 
one or two amplifier modules. 

If designing your own power sup- 
ply, note that the supply rails to 
the LM1875 must not exceed +30V. 
Voltages lower than the recommended 
+25V can be used, but available output 
power will be less than that shown in 
the performance graphs. Refer to the 
LM1875 datasheet for more informa- 
tion, available from www.national. 
com. 


particular care once the amplifier is in this state — it’s quite easy to break the 
legs of the IC if you allow the board to flex with reference to the heatsink. 
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you’re wondering why this looks different to the over- 
lay pattern at left, this view is from the copper side 
while the overlay is “through the board” as if an X-ray. 


The circuit also shows a +15V pream- 
plifier supply, based on two simple zener 
regulators. This supply is optional and 
can be left out if not required. 

The power supply design is virtu- 
ally identical to the supply used for 
our SC480 amplifier, described in the 
January & February 2003 issues. 

In fact, you can use the SC480 power 
supply kit to power this project, if 
you team it up with the specified 
transformer (the higher voltage SC480 
transformer can not be used). 

If using the SC480 power supply kit, 
note that the 4 x 2.2kQ 1W resistors 
need to be replaced with 2 x 560Q 1W 
resistors, as shown on the circuit and 
overlay diagrams (Figs.4 & 5). 


Construction 

Construction of the amplifier mod- 
ule is quite straightforward, with all 
parts mounting on a small PC board 
measuring 80mm x 63.5mm. Use the 
overlay diagram in Fig.2 as a guide to 
component placement. 

The resistors should be installed 
first, followed by the capacitors. Use 
your meter to verify the value of resis- 
tors where necessary. Note that the two 
220uF capacitors are polarised and 
must go in with their positive leads ori- 
ented as indicated on the overlay. The 
remaining two electrolytic capacitors 
are non-polarised and can be installed 
either way around. 

Install the fuse clips and terminal 
blocks next, pushing them all the way 
down onto the board surface before 
soldering. Note the retaining tabs on 
the fuse clips; be sure to orient these 
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POWER SUPPLY 


towards the outer (fuse end) side, 


otherwise you won't be able to plug | 


in the fuses later. 

The LM1875 should be installed 
last of all. Before doing this, fit 10mm 
tapped spacers to the corner mounting 
positions of the board. Now slip the 
LM1875 into position. As its leads 
are. preformed at the factory, they 
shouldn’t require more than minor 
tweaking for a comfortable fit in the 
PC board holes. 

Make sure that the LM1875 is sit- 
ting “square” (ie, perpendicular to the 
board surface) and then carefully turn 
‘the assembly over and solder only the 
centre pin of the package. The re- 
maining four pins should only be 
soldered after attachment to the 
heatsink, so let’s do that next. 


Heatsink mounting 


Place the board and heatsink 
on a flat surface and bring them 
together, centring the LM1875 
in the available heatsink width 
(see photos). Dependent on the 
particular type of heatsink, it 
may also be necessary to line 
up the hole in the tab with a gap 
between fins. Now gently mark 
around the inside of the tab hole 
with a sharp pencil. 

Centre-punch the pencilled 
circle and first drill a 1mm pilot 
hole, then step up to a 3mm (or 
1/8-in) bit for the final size. 

Once drilled, the edges of the 
hole must be deburred to obtain 
a perfectly smooth surface. This 
can be achieved by gently rotat- 
ing the tip of a much larger drill 
in the hole opening by hand, 
held between the thumb and 

- forefinger. 


OFSOIO33 
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Fig.4: the power supply is simple 
but more than adequate. The +15V supply is for a preamplifier, if required. 


The LM1875 can now be bolted to 
the heatsink using a TO-220 insulating 
kit (ie; a mica washer and insulating 
bush). Fig.12 shows the assembly de- 
tails. Smear all mating surfaces with a 
thin film of heatsink compound before 
bolting the assembly together. Take 
care not to “skew” the LM1875 as the 
screw is tightened. 

To complete your work, you must 
now solder the remaining leads of 
the LM1875. Gingerly turn the whole 
assembly over, being careful not to 
disturb the relationship between the 
PC board and heatsink. 


FROM MAINS TRANSFORMER 





-15V OV +15V 
TO PREAMP 





Place something under the board to 
support its weight and keep it at right 
angles to the heatsink while you solder 
the remaining leads. It’s also a good 
idea to reheat and resolder the centre 
pin of the IC to relieve any stresses 
imposed during assembly. 

Once done, use your multimeter 
to confirm that the metal tab of the 
LM1875 is indeed electrically isolated 
from the heatsink. 


Power supply assembly 


The overlay diagram in Fig.5 shows 
how to populate the SC480 power 
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Fig.5: here’s how to assemble the power supply board. One of these can power 
two modules for a stereo setup. Note that the PC board is virtually identical to the 
one used in the SC480 amplifier — the full size pattern is shown at right (Fig.6). 
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AUDIO PRECISION SCTHD-HZ THD+N(%) vs FREQ(Hz) 
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AUDIO PRECISION SCTHD-W THD+N(%) vs measured LEVEL(W) 
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Fig.7: THD versus frequency at 1W into an 8Q load. 








Fig.10: THD versus power at 1kHz into an 8Q load. 
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AUDIO PRECISION SCFREQRE AMPL(dBr) vs FREQ(Hz) 
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assembly for the 





Fig.9: THD versus power i 1kHz into a 4Q load 


supply PC board to suit the School- 
ies Amp. Note that we’ve marked the 
4700uF capacitors as 35V rated but 
higher voltage types are fine too. 

’ The board assembly is even easier 
than for the amplifier module! Install 
the four diodes (D1-D4) first, aligning 
the banded (cathode) ends as shown. 
Follow with the two 3-way terminal 
blocks and then the two 4700uF ca- 
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had on hand. 


pacitors. Make certain that you have 


the positive leads of the capacitors 
around the right way. 

Leave out all the remaining compo- 
nents unless you specifically require 
the +15V supply for a preamplifier 
circuit. 


Wiring 
Use heavy-duty (7.5A) multi-strand 
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Fig.12: the order of 


various parts when! 

bolting the LM1875 to its heatsink. Interestingly, we found 
that mica washers smeared lightly with heatsink compound 
outperformed the various silicone-impregnated washers we 





INSULATING 





Oe roy Fig.13: the mains 


earth must be 
securely attached 





WASHERS to a metal chassis 
CASE BASE as shown here. 
Tighten the first 

A 8 
MORSE eit veri on 
Siege before winding on 


the second “lock-nut”. 
The power supply ground (OV) must . 
also be connected to this point. 
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1 PC board coded 01112041, 
80mm x 63.5mm 

2 2-way 5mm/5. 08mm terminal 

blocks» 

1 3-way 5mm/5.08mm terminal 

« block: 7 

4 M205 PC-mount fuse clips 

2 M205 2.5A slow-blow fuses 

1 1.4°C/W heatsink (Altronics 
H 0580, Jaycar HH-8590 or 
similar) 

1 TO-220 insulation kit (bush, | 
insulating washer) & heatsink 
compound 

4 M3 x 10mm tapped spacers 

4 M83 x 6mm pan head screws 

-1M3x 10mm pan head screw 

5 M3 nuts — 

1M flat washer | 


Semiconductors ; 
1 LM1875T 20W audio amplifier 
(IC1) 


Capacitors 
2 220uF 35V PC electrolytic 


1 22uF 16V non-polarised (bipolar) 


_PC electrolytic 
1 2.2uF 16V non-polarised (bipolar) 
PC electrolytic 
‘1 220nF 100V metallised polyester 
“greencap” 
2 100nF 50V monolithic ceramic - 
1 330pF 50V ceramic disc 


Resistors (0.25W 1%) 
11MQ 222kQ 
110Q 11Q 1W 5% 


2 1kQ 


Power Supply 
1 PC board coded 01201033, 
90.2mm x 54.6mm 
4 1N5404 3A power diodes (D1-D4) 
2 4700uF 35V (or 50V) PC - 
electrolytic capacitors 
1 18V+18V 80VA torodial mains 
transformer (Altronics M 5118) 
2 3-way 5mm/5.08mm terminal 
blocks - 
4 M3 x 10mm tapped spacers 
.4 M3 x 6mm pan head screws 


Parts for optional preamp supply 

section 

2 15V 1W zener diodes (ZD1,ZD2) 

2 100uF 16V PC electrolytic 
Capacitors 

2.560Q 1W 5% resistors 

1 3-way 5mm/5.08mm terminal 
block 
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Same-size view of the completed 
power supply. The components on 
the bottom are for the optional +15V 
preamp power supply. 


cable for all DC power and speaker 
connections. The +25V, -25V and 0V 
wires to the amplifier module should 
also be twisted together to minimise 
radiated noise. 

Now on the mains (240VAC) side, be 
sure to use only mains-rated (250VAC) 
cable and insulate all exposed con- 
nections. 

This includes the use of rubber boots 
or heatshrink tubing on the rear of IEC 
sockets, switches and fuse holders. 
The idea is to ensure that even with 
the covers off and power on, it is im- 
possible to accidentally make contact 
with live mains voltages. 

Mains earth must be connected to a 
metal chassis using the arrangement 
shown in Fig.13. Return all earth wires 
to this point to eliminate potential 
earth loops. 


When in any doubt, refer your work 


to an experienced person for check- 


out before connecting to the 240VAC 
mains outlet for the first time. Never 
take shortcuts with mains wiring — it 
could be fatal! 


Testing 


Before applying power, go back 
over the board and carefully check 
that all parts are correctly located and 
oriented. 

That done, install the fuses and 
connect the power supply leads, tak- 
ing particular care that you have the 
positive and negative leads around 
the right way! 

Do not connect the loudspeaker or 
an audio input signal at this stage. 

Note that you must have the heat- 
sink fitted, as the LM1875 has to dis- 
sipate substantial power even without 
an audio signal present. 

Check the supply rail voltages first; 
these must be within 10% of the 
nominal value. 

Finally, check the DC voltage across 
the loudspeaker terminals. It should 
be less than +50mV. 

If this checks out, the loudspeaker 
can be connected (switch off first) and 
an audio input signal applied for final 
testing. sc 


wey the cheaper 
DSE M-1991 
transformer 


Dick Smith Electronics have 
available an alternative economy 
transformer, the M-1991, which 
is suitable for this project and 


offers significant savings over the 
specified toroidal version, priced 
at just $9.94! 


Rated at 60VA, it can be connected 
as 30V CT (ie, using the OV-15\V- 
30V taps) to give +22.4V rails. 


This results in slightly reduced 
power output: 17W RMS into 
8Q and 24W RMS into 40 — not 
enough to be noticeable! 





gResistornColounCodes 


4-Band Code (1%) 
brown black green brown 


red red orange brown 


brown black red brown . 

~ brown black black brown 
brown black gold gold (5%) n/a 
green blue brown gold (5%) n/a 


5-Band Code (1%) 
_ brown black black yellow brown 
red red black red brown 
brown black black brown brown ~ 
brown black black ued brown 
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Spybotics Gigamesh 

Build your own programmable 

robot, power packed with $ 
sophisticated grinding attachment 

and infrared 6th sense, incl. PC 

software with 10 secret missions. $ 

K 1491 _LIMITED STOCK SAVE *84 





Automotive Multimeter 
Measures automotive engine 
RPM from 2 to 8 cylinders, 
using an inductive clamp. 
Features 13 functions 
including auto ranging with 
manual ranging override, 
dwell angle, duty cycle, 
frequency, temperature, 
continuity and diode test, 
large LCD screen with 
bargraph and function 
indicator plus data and range 
hold. Supplied complete with 
inductive clamp, rubber 
holster, tests leads, tests 
clips, temperature probe and 
OW battery. Q 1585 
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The catalogue that set the standard that all the others 
Fen eM re) |Cen\Z-Xe Mr-lale Meco) o)[-Xe Mi (ol@\{-v-1e-Ma Coll aligerelUlolate Be 


After a year’s absence, our printed catalogue is now back — bigger and 
better than ever! With over 400 pages of new products, data, handy hints 
and old favourites, make sure that you get your copy today : 
ONLY $3.50 i 
NEVES Meee a ee Sate eM eas MOREE MNclccmE 2> Piece Tool Set ONLY 
near you. Also included free in the December issue of Silicon Chip 


With long nose pliers, diagonal 94 
pliers, driver, holder, nipper, 

10 bits, 4 sockets and 6 

jeweller’s screwdrivers. 

T5118 
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The Dick Windows Me 
Smith Way for Dummies 

A conversational Discover how to 
narrative of anecdotes,| a= handle Windows Me 
tips, practical advice Windows Me basics. Have fun with 
and secrets of success millennium Edition audio, video and 
learnt from over 2 es aa images. B 6558 
twenty-five years of ; j’ - 

working with Dick Smith. : E 

B 6180 LIMITED STOCK  eelaeess 


Media PI 


$993 = Ss 


Smart Homes Build Your 
For Dummies Own PC 

This book extends Explains PC parts 
past the point where ‘ ‘ef and guides you 
most home networking . through selecting 
books leave off; 5 -| them at a good 
networking your price. B 6231 
home computers. Also 

deals with the 

emerging revolution 

of home automation. 

B 6483 


94 
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130-in-1 Electronic Lab Kit 
Build 130 safe electronic 
experiments including a radio, 
electronic organ, timer plus 
much more! K 0029 







OVER 6 FEET WIDE a 
WITH MOTORIZED Lift: 4 


) 
i. 


Once I Gift Box 


K'NEX Screamin’ Serpent Coaster Build 20 fun kits, no dangerous 
Build an awesome replica of a steel roller coaster, full of twists, 


voltages or soldering. Incl. reusable 
turns and loops! Realistic style, size, sounds and motorised action I ANV AS $10 plastic breadboard, components, $ 
K 1292 Funway 1 Book. K 2605 SAVE *20 







__ Knightrider 
. Scanner Kit 
Circuit stimulates the 
row of scanned lights 
just like the car in the 
~.. Knight Rider TV series. 
om K 3168 


May 1996 


$9274 


LED Roulette Kit 

= Simulates a full roulette 
table. Supplied with all 
components, PCB and 
necessary hardware 
such as mini speaker 

_ and switches. K 2804 


SAVE *3 
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Energy 

Meter Kit 

LCD screen displays 
power in watts, 
energy usage in 
kWh, measurement 
period in hours, 
energy cost in 
dollars and cents. 

K 7217 


$127 


Balanced 
Microphone 
Amp Kit 

Balanced input 

for microphone, 
balanced and 
unbalanced output, 
level control, 3-band 
equaliser, runs from 
battery, plugpack or 
phantom power. 

K 7219 N.B. Photo 
for illustration 
purpose only. 














Mindstorms Robotics 

Invention System Version 2.0 

Build and programme interactive robots. Uses light, touch 
and other sensors to activate output motors K 1488 


Micro Battery — 
Protector Kit 
Micro-powered 
electronic cut-out 
switch, disconnects 
load at preset battery 
voltage, automatically 
reconnects load when 
battery recharged. 
Suitable for 4.8V — 
12.5V batteries. 

K 3132 


$347 


Promotion from 24/11/04 to 21/12/04 


‘278 


1/O SMS Controller Kit 

Control equipment from anywhere, any time, using 
SMS and an old Nokia mobile phone. Suitable with 
Nokia 3210, 3310, 5110 and 6110. Hook up wire and 
data cable not supplied in kit. K 7221 
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DC-DC CONVERTER 


DC-DC Converter Kit 

Versatile circuit allows you to run a laptop in your car, 
charge SLA batteries (6.5Ah or bigger) or run 24V 
equipment from a 12V battery. Maximum current is 2A. 
K 3234 


November 1997 


10-Note 
Doorbell Kit 
An easy-to-build 
doorbell chime where 
you can program your 
own tune with 10 
selectable notes. 

} Install in your existing 

, doorbell housing. 

/ K 3803 N.B. Battery 

} not included. 


549% 


ETI 


December 1987 


Solar 

Generator Kit 

This is a cheap, no fuss 
way to trickle charge a 
12V lead acid or gel 
cell battery using a 
solar panel. Ideal for 
any area where mains 


power is unavailable. 
K 3129 





Available at PowerHouse and 
Mail Order only 


| DSE 


Aluminium LP 
Storage Case 
Stylish polished LP 
case, holds up to 50 
records, lockable. 

T 4855 


WELLER Butane Glue Gun 
Operates up to 3hrs on refill, 
precise temperature control, 
portable, cordless and 
lightweight. Incl. 2 glue sticks 
(Butane Gas sold separately Weller 
Butane Gas - N 1092). T 1419 


$49% 


Illuminated FX PC 
Mouse Pad 

7 funky user- 
selectable colours, 
runs off USB power. 
Z 8400 

N.B. Mouse not 
included 


= 
12V DC Multi-Colour Bubble Light Kit 
Fantastic lighting effect from hundreds of bubbles 
embedded inside a pair of 150mm transparent acrylic 
sticks. Z 8055 


xRaider Blue 
Illuminated 

Mouse Pad 

Slick easy-glide™ 
surface, durable and 
long wearing surface 
with dimmable lights, 
USB powered, incl. 
1.8m USB power cable. 


sepals Soldering Iron and Toolbox Pack 


$ 98 Incl. easy to use, 25W soldering iron 
29 and single tray toolbox. 


T2304P2 


Toolbox Combo 
Incl. toolbox with 
component storage 
and two single tray 
toolboxes. 

H 4597P 


Geass) 


SDA 389 Piece Terminal Kit 


| DSE) 


Autoranging Multimeter 

An autoranging multimeter with in-built 
versatility, featuring a large 3.5 digit LCD 
screen with backlighting, datahold, diode 
and continuity test, AC/DC, volts, amps, 
resistance, capacitance, frequency (from 
2kHz to 20kHz) and temperature (-40°C to 
+1000°C) measurement. Supplied with 
test leads, battery and 

temperature probe. 

Q 1458 


www.dse.com.au 


20MHz Dual Trace 
Basic CRO 

This affordable CRO suits a 
wide range of applications. 
Features dual trace, dual 
trigger with fully adjustable 
sweep time (20 steps) and 
sensitivity, selectable 
trigger modes, AC, TV-H 
and TV-V trigger coupling, 
plus more! Includes 2 


1803 > 498 





Specialists §§  2¢su 




















Light Duty Figure 8 Speaker Cable Medium Duty Figure 8 Speaker Cable 







Ideal for intercoms, sensor line in alarm systems, short per Ideal for intercoms, alarm systems, hi-fi/audio per 
run audio connections, etc. $ 100m | connections, low voltage/low power connections. $ 100m 
Conductors: 14 x 0.14mm roll Conductors: 14 x 0.2mm roll 












(or $0.30/m) 


— 


W 2012 (or $0.45/m) 














$0.23/oatk | PIC 16F84-04 Microcontroller 
This high performance RISC CPU has only 35 single - 


12-Colour Hookup Wire Pack $ 98 word instructions to learn, 1k Flash program memory, 68 
Pack of 12 x 2m of different coloured strands of light bytes of RAM data memory, 64 bytes of data EEPROM 













duty wire. All are 10 x 0.12mm cable. and 4MHz frequency. 


W 4010 Z9175 bo ANN 4 "4 09/2) 







PIC16F84A-20MHz 
Microcontroller 

This high performance RISC 
CPU has only 35 single - 
word instructions to learn, 
1k Flash program memory, 
68 bytes of RAM data 
memory, 64 bytes of data 
Tape EEPROM and 20MHz 

i frequency. Z 9176 


Full data available in DSE website www.dse.com.au $977 


or Microchip website 

























50-piece pack 5mm Red LED 

Lens Type: Translucent Red — Luminous Intensity: 90med $ A8 
Viewing angle: 40° Forward Voltage: 2V DC 
Forward Current: 25mA Dominant Wavelength: 621nm 

pone SAVE 20% 



















$3 oh pe 
wy var Ne 
ot* i ee og 
















5mm Green LED 50-Piece Pack A 
Lens Type: translucent green Luminous Intensity: 60med $ 8 
Viewing angle: 40° Forward Voltage: 2.1V DC 

Forward Current: 25mA Dominant Wavelength: 569nm Co. \V, = 0 
Z 7064 


5mm Yellow LED 50-Piece Pack 
Lens Type: translucent yellow Luminous Intensity: 40med $ 48 
Viewing angle: 40° Forward Voltage: 2.1V DC 

Forward Current: 25mA Dominant Wavelength: 588nm C7. \V{ 0 
Z 7068 



















Available in-store or through our | ; 
e : e ee yo 
Direct Sales Division 7 
Phone: 1300 366 644 (Local call charge). 
Fax: (02) 9642 9155. Mail: DICK SMITH ELECTRONICS 


Direct Sales Reply Paid 500, PO Box 500, Regents Park DC 
NSW 2143 (No stamp required) 





Battery Tester 
with Carry Case 
Compact:and easy-to-use 
15-range battery tester, 
impact-resistant case. 


$19” 











Promotion from 24/11/04 to 21/12/04 








19573 


In this second article on the 3-Step Battery 
Charger, we present the full construction 
details, the parts list and set-up procedure. 
It is designed to fully charge and maintain 
deep-cycle lead acid batteries, so that they 
can deliver their full capacity. 


HE BATTERY CHARGER is built 

on three PC boards. These are the 
Power PC board coded 14111041 and 
measuring 224 x 77mm, the Control PC 
board coded 14111042 and measuring 
92 x 69mm and the Display PC board 
coded 14111043 and measuring 141 x 
66mm. These are housed inside a metal 
case measuring 88mm high x 279mm 
deep x 304mm wide. The Power Con- 
troller components are mounted on a 
fan-assisted heatsink which is cooled 
using an 80mm 12V fan. The trans- 
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former is a 300VA toroid. 

On the front panel are the power 
switch, control switches and the LCD 
module. At the rear of the case are the 
charger leads, the temperature sensor 
input socket, the fuses and the heat- 
sink fan. Also there is a finger guard 
to cover the fan blades. 


Building the PC boards 


Before installing any parts, check all 
the PC boards for any shorts between 
the copper tracks or for breaks in the 





connections. Also check the hole 
sizes. You will need 3mm holes for 
the mounting screws and the regulator 
screw. The holes for the power connec- 
tions at each side of sense resistor R1 
and adjacent to transistor Q2 need to 
be 4mm in diameter to suit M4 screws. 
The component layouts for all three 
boards are shown in Fig.6. 

Start by installing the PC stakes at 
the wiring and test points, then install 
the links and low-wattage resistors on 
the Power PC board. Use Table 1 as 
a guide to selecting each resistor and 
check each value using a multimeter. 

Next, insert the diodes (taking care 
with their orientation), then install IC1 
and IC2. Be sure to install the LM358 
in the IC1 position, while IC2 must be 
the LM393. Both ICs must be installed 
with the correct orientation, as shown 
on Fig.6. 

The trimpots, capacitors and 5W re- 
sistors can be inserted next. Note that 
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the 5W resistors should be mounted 
about 1mm above the PC board to al- 
low cooling. That done, insert and 
solder in the R1 sense resistor. When 
installing the capacitors, make sure 
that the polarised types are inserted 
the right way around and that they 
have the correct voltage ratings for 
each position. 

Leave transistors Q1-Q5 off until the 
final assembly, to ensure they are set 
to the correct height for the heatsink 
mounting holes. 

Three M4 x 10mm screws should 
now be soldered to the underside of 
the PC board — one on either side of 
R1 for the power connections and one 
adjacent to transistor Q2. Each screw 
is installed from the underside of the 
PC board and soldered to the large cop- 
per areas provided. This will make it 
easier to complete the connections on 
the top of the PC board. 

Now for the Display PC board as- 
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sembly — see Fig.6. Begin by installing 
the diodes, the resistor, the capacitors 
and trimpot VR5. Note that the 10uF 
capacitor needs to lie on its side, as 
shown in the diagram. The pushbutton 
switches must be orientated with their 
flat sides facing up, as shown. 

Positioning of the LCD will depend 
on the particular module. The Jaycar 
module is connected via a dual 7-way 
header strip, while the Dick Smith and 
Altronics modules are each connected 
via a single in-line 14-pin header. 
Note that the DSE module reads up- 
side down compared to the other two 
modules. This is solved simply by 
mounting the PC board upside down 
in the case. 

The ends of the display adjacent to 
the header connection are supported 
using M2.5 x 15mm screws and M2.5 
nuts. The 4-way and 6-way header 
pins are right-angle types. Make up 
the plugs by terminating the 6-way 








Suitable for 12V lead acid batteries 


LCD shows charging phase and 
settings 


Temperature, voltage and current 
metering 


3-step charging 
Optional equalisation phase 
Battery temperature compensation 


16.6A charge capacity 


Initial trickle charge when battery 
voltage is low 


4 preset battery chemistry settings 


2 adjustable specific battery settings 
(can be set for 6V batteries) 


® Correction for voltage drop across 


battery leads . 


© Wide battery capacity range (4- 


250Ah) in 18 steps 
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and 4-way rainbow cable into the 
header clips and insert the clips into 
the header shells. The plugs are placed 
at each end of the wire cabling. 

Note that the PC board overlays 
show a pin 1 orientation for these 
connectors. Ensure that their polari- 
ties are correct. ; 

You can now start work on the Con- 
trol PC board by installing the resis- 
tors, diodes and PC stakes. IC3 and IC4 
are soldered directly to the PC board 
while IC5 (the PIC microcontroller) is 
mounted in a socket (don’t plug IC5 
in yet). The regulator mounts horizon- 
tally and is secured to the board using 
an M3 x 10mm screw and M3 nut. 

Next, install trimpots VR3 and 
VR4, making sure the 200Q trimpot 
goes into the VR4 position, near the 
regulator. The capacitors can then be 
installed, again making sure that the 
electrolytics are corectly orientated. 


Testing the PC boards 


The Control and Display PC boards 
can now be tested for correct opera- 
tion. First, connect them together us- 
ing the 4-way and 6-way cabling as 
shown in Fig.9. Make sure IC5 has 
not been installed and set trimpot 
VR4 fully anticlockwise. 

Next, apply power (ie, any DC volt- 
age between 12V and 25V) between 
the +25V supply pin and the GND pin. 
That done, connect a multimeter set 
to read 10V between the GND pin and 
the tab on the regulator (REG1). Adjust 
VR4 for a 5.0V output. 

Assuming all is OK, switch off the 
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4-Band Code (1%) 

brown black green brown 
white brown yellow brown 
brown black yellow brown 
yellow orange orange brown 
red red orange brown 
brown black orange brown 
green blue red brown 
orange orange red brown 
brown grey red brown 
brown black red brown 
orange orange brown brown 
red violet brown brown 
brown green brown brown 
brown red brown brown ~ 
brown black black brown 


power, install IC5 into its socket and 
solder SENSOR 1 to the PC stakes. Wait 
a minute or so until the sensor sensor 
cool after soldering, then install the 
shorting jumpers JP1 and JP2. 

Re-apply power and adjust trimpot 
VR5 on the display PC board for best 
display contrast. Check that the dis- 
play shows BATTERY AMP HOUR 
and <60Ah>. Also, press the Set switch 
and check that the display now shows 
BATTERY TYPE and <LEAD ACID>. 
Press Start and check that the display 
shows BULK and 26 Deg C 0.0V 0.0A 
(for example). 

Next, adjust trimpot VR3 so that the 
display shows the same temperature 
as the ambient (this can be measured 
using another thermometer). Note that 
the display reads in 2°C increments, 
so set the display to the nearest value 
available. This may need to be re- 
checked to be sure the reading tracks 
the ambient value correctly. 

To test the Power PC board, apply 
between 12V and 25V DC to the +25V 
and GND pins. That done, check the 
voltage between pins 8 & 4 of IC1 and 
IC2 — this voltage should be similar to 
the input supply. The voltage across 
ZD3 should be close to 5.1V if the 
supply is around 25V but may be 
lower than this if the power supply 
is only 12V. 


Drilling the case 

You will need to drill quite a few 
holes and make cutouts in the case. We 
should note at the outset that the case 
used in our prototype has a drawback 


5-Band Code (1%) 

brown black black yellow brown 
white brown black orange brown 
brown black black orange brown 
yellow orange black red brown 


_ red red black red brown 


brown black black red brown 
green blue black brown brown 
orange orange black brown brown 
brown grey black brown brown 
brown black black brown brown - 
orange orange black black brown 
red violet black black brown 
brown green black black brown 
brown red black black brown 


~ brown black black gold brown 
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EIA Code IEC Code 





Value uF Code 


470nF 0.47uF 474 470n 
220nF 0.22uF 224 220n 
100nNF 0.1uF 104 100n_ 
inF .001uF 102 in 


in that its bottom panel has a section of 
mesh right where we wanted to mount 
the transformer. This means that it 
needs an additional large metal plate 
underneath to provide secure anchor- 
ing for the transformer bolt. 

On the rear panel, holes and cut- 
outs are required for the fan and fin- 
ger guards, mini XLR socket, bridge 
rectifier BR2, blade fuseholder, cable 
glands for the charger leads, mains 
cord-grip grommet and the M205 
safety fuseholder. 

The fan is mounted towards the far 
edge of the panel. It requires a 75mm 
diameter cutout and this is made by 
drilling a series of holes around the 
perimeter and then knocking out 
the centre piece. File the cutout to 
shape. 

On the front panel, cutouts and 
holes are required for the fan outlet and 
finger guard mounting, the LCD win- 
dow, the control and power switches 
and the mounting pillars for Display 
PC board. The latter holes for the PC 
board pillars need to be countersunk, 
to suit countersink screws. 

The LCD window cutout required 
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A a 
SHEE HY 
UU 
Fig.6: install the parts on the three PC boards as shown in thes 
polarised components are correctly orientated, including switches S1-S4 on the display board. 


e parts layout diagrams. Take care to ensure all 
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KEY TO HARDWARE CODES 


M3 x 15mm SCREW, 6mm NYLON STANDOFF AND M3 NUT 
M3 x 15mm NYLON CSK SCREW, 10mm STANDOFF and M3 NUT 
M3 x 15mm SCREW with M3 NUT 
M4x 15mm SCREW, M4 STAR WASHER & M4 NUT, YELLOW SLEEVE SOLDER LUG 
M4 x 15mm SCREW & M4 STAR WASHER 
M4 x 15mm SCREW, M4 STAR WASHER & M4 NUT 
| M4x 10mm SCREW & M4 NUT 
M3 x 10mm SCREW & M3 STAR WASHER 
M4.x 10mm SCREW & M4 STAR WASHER 
M4 x 10mm SCREW SOLDERED TO PC BOARD, M4 STAR WASHER & M4 NUT, 
YELLOW SLEEVED SOLDERLUG{S) 
M3 x 10mm SCREW, M3 STAR WASHER & M3 NUT 
TOROIDAL TRANSFORMER MOUNTING BOLT, NUT & WASHERS 


M4 x 12mm NYLON SCREWS (X6) WITH 0.5mm PLASTIC SHEET INSULATION 
(NOT SHOWN IN WIRING DIAGRAM — ATTACHES HEATSINK TO BASE PLATE) 


Se 
BOARD 

M3 x 10mm CSK NYLON SCREWS (6) (HOLDS 0.5mm PLASTIC INSULATION TO 
TOP OF HEATSINK) 

M3 x 10mm SCREWS & M3 NUTS (FRONT PANEL GRILLE) 

M3 x 10mm SCREWS & M3 NUTS (ATTACH FRONT & REAR PANELS TO 
BASEPLATE) 


xX 
Y 
zZ 
G 
H 
| 
J 
K 
L 
M 
N 
° 
P 


o 


FEMALE INSULATED SPADE CONNECTOR FOR 6.4mm WIRE 
FEMALE INSULATED SPADE CONNECTOR FOR 5.3mm WIRE 


Fig.7: this diagram shows the hardware codes (above) ) 
for the main wiring diagram (Fig.8). At right are the : gate oak 
wiring connections for an alternative transformer which [C 

is available from Jaycar and Altronics. 


is 67 x 19mm, suitable for fitting the 
Perspex window. The fan cutout is half 
a circle and this is on the side where 
the heatsink is positioned. The cutout 
position for the LCD window depends 
on the particular module that is used. 
Fit the front panel label and the Per- 
spex window to the front panel. 

The front panel can be assembled 
now. Insert the M3 x 5mm Nylon 
countersunk screws for the Display 
PC board mounting and secure these 


Fig.8: the mains earth solder lug 
must be securely attached to the 
metal chassis as shown here. 
Tighten the first nut very firmly | 
before winding on the second “lock 
nut”. Note: scrape away any paint 
or powder coating from around the 
mounting point, to ensure a good 
connection. 
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with the 10mm tapped standoffs. The 
Display PC board is attached to these 
screws and held in place with M3 nuts. 
The fan guard is secured with M3 x 
10mm screws and M3 nuts, while the 
the mains switch is simply clipped 
into its rectangular cutout (make sure 
that it is a tight fit, so that it doesn’t 
come adrift. 

Holes in the box baseplate are re- 
quired for the mains earth solder lug 
mounting, the transformer mounting 
bolt and for mounting the PC boards 
and the heatsink. In addition, two 
holes are required for the 3-way mains 
terminal block. 

Our prototype box included side 
panels which are used to increase the 
case height and these have side flanges. 
The panel for the transformer side of 
the box needs to have these flanges 
removed. We used a nibbling tool to 
cut these flanges away and filed the 
edges down to a smooth finish. 

The flanges on the fan side also need 
to be removed near the fan to allow 
it to be positioned without fouling. 
In addition, the front panel requires 
a 50 x 4mm notch adjacent to where 
the heatsink mounts on the top and 
bottom mounting flanges. These are 





required to allow the heatsink to fit 
without touching the panel. 


Insulated heatsink mounting 


An important aspect of the charger 
design is the heatsink which is com- 
pletely insulated from the case. This 
was done so that no mica or silicone 
washers are required when mount- 
ing the bridge rectifier and the five 
power transistors (Q1-Q5) and this 
maximises heat transfer from those 
components. 

As well, it greatly simplifies the 
high-current power connections to 
the collectors of the five power tran- 
sistors. The +18V output from the main 
bridge rectifier simply connects to the 
heatsink and since all the transistor 
collector tabs are also bolted to the 
heatsink, that makes the connection. 
Simple —but you do have to make sure 
the heatsink is properly isolated, so 
there is no chance of shorts between 
it and the case. 

The heatsink requires tapped holes 
to mount the bridge rectifier (BR1), the 
two thermostats, Q1-Q5 and the posi- 
tive supply connection. In addition, 
the top and bottom surfaces require 
six holes each. 
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(REAR PANEL) 


NOTE: COVER FUSE F1 MINI XLR 
BODY WITH HEATSHRINK aan 


TUBING TO INSULATE 
TERMINALS 
CABLE 
ACTIVE GLAND 


(BROWN) 


(POWER 
PC 
BOARD) 


+ 
Oo 


eo 


ELDED CAB 





Fig.9: this is the main wiring diagram for the battery charger. Be sure to use heavy-duty cables where indicated (see text) 
and take care with the mains wiring. The terminals of switch S5 should all be insulated, as should the terminals for Fuse 
F1. Once the wiring is in place, it should be secured using cable ties, as shown in the photos. 
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This view shows how the parts are arranged on the rear panel and also shows 


is 


how the display board is mounted. Be sure to insulate the mains switch 
terminals and use cable ties to secure the wiring. 


A sheet of 0.5mm plastic insulating 
sheet (225 x 45mm) is fixed to the top 
and bottom surfaces of the heatsink to 
ensure that it cannot short to either the 
base or the lid of the case. The bottom 
holes are tapped M4, so that the heat- 
sink can be attached to the baseplate 
using Nylon M4 screws (the plastic 
sheet is sandwiched between the 
heatsink and the base of the case). 

The holes in the top of the heatsink 
are tapped M3 so that the second 225 
x 45 x 0.5mm plastic sheet can be se- 
cured using M3 countersunk Nylon 
screws. Do not use glue to secure the 
plastic sheeting. 

Fig.10 shows the drilling and tap- 
ping details for the heatsink. Again, if 
you are building this project from a kit, 
you will not have to worry about and 
drilling and tapping the heatsink. 

Attach the thermal cutouts to the 
heatsink using a smear of heatsink 
compound to the back of the sensor 
before securing them with M3 x 10mm 
screws and star washers. That done, 
install the heatsink in the case. Check 
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that it is isolated from case by measur- 
ing the resistance between them witha 
multimeter —the meter should indicate 
an open circuit. 


Installing the Power board 


Next, install the PC board standoffs 
onto the baseplate using the M3 tapped 
6mm Nylon standoffs and the M3 x 
15mm screws and place the Power 
PC board in place. That done, insert 
the five power transistors (Q1-Q5) and 
adjust their height above the PC board 
so that the holes in the transistor tabs 
line up with their respective tapped 
holes in the heatsink. You can then 
carefully lift the board out and solder 
the centre leg of each power transistor. 
When you’ve done this, replace the 
board and re-check alignment before 
soldering the other transistor leads. 

The power transistors can now be 
bolted to the heatsink. To do this, first, 
apply a smear of heatsink compound 
to their mounting faces, then secure 
the Power PC board in place with M3 
nuts. The power transistors can then 


be fastened to the heatsink using M4 
x 10mm screws and star washers. Q1 
(BD649) is secured using an M3 x 
10mm screw and star washer. 

Similarly, apply heatsink compound 
to the back of bridge rectifier BR1 be- 
fore securing it in place with an M4 
x 15mm screw and star washer. Make 
sure it is oriented with its positive 
(“+”) terminal positioned as shown. 

The Control PC board can now be 
attached to the baseplate using 6mm 
standoffs, M3 x 15mm screws and M3 
nuts. Note that the lower right mount- 
ing point connects the 470nF capaci- 
tor to chassis via a solder lug. Check 
that this is earthed using a multimeter 
between chassis and this earth point 
(you should measure this as a short 
circuit). ; 

Note that one of the extra securing 
points for connecting the rear panel to 
the baseplate is located beneath where 
the fan mounts. The M3 securing nut 
for this should be glued in place so as 
to make assembly easier. 

Fig.9 shows how the hardware is 
installed on the rear panel. Secure 
the bridge rectifier (BR2), the blade 
fuseholder, the mini XLR panel socket, 
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Fig.10: here are the drilling and tapping details for the heatsink. It is completely isolated from the chassis, to avoid using 
insulation washers for the power devices. 
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1 Power PC board coded 
14111041, 224 x 77mm 

1 Control PC board coded 
14111042, 92 x 69mm 

1 Display PC board coded 
14111043, 141 x 66mm 

1 front panel label 

_ 1 88.1mm high x 279mm deep x 
304mm wide metal case (Jay- 
car HB-5556 or equivalent) 

1 240V to 18V 300VA mains 
toroidal transformer (2 x 9V or 
2 x 18V secondaries) (T1) 

1 fan-assisted heatsink, 225 long 
(Jaycar HH-8530 or equivalent) 

1 80mm 12VDC 2.4W fan 

2 80mm fan finger guards 

1 NO 50°C thermostat switch 
(TH1) 

1 NO 70°C Thermostat switch 
(TH2) 

1 M205 panel-mount safety fuse- 
holder (F1) (Altronics S 5992 
or equivalent) 

1 3A M205 slow blow fuse 

1 30A chassis blade fuseholder 
(F2) (Altronics S 5970 or 
equivalent) 

1 20A blade fuse 

10 100mm long cable ties 

6 20 x 20 x 8mm large adhesive 
rubber feet 

2 4-8mm waterproof cable glands 

1 cordgrip clamp for mains cord 

1 7.5A mains cord and plug 

1 3-way 10A terminal strip 

2 50A insulated battery clips (1 
red, 1 black) 

2 2.54mm jumper shunts 
(JP1,JP2) 

2 2-way header terminal strips 

1 LCD Module (DSE Z 4170, 
Altronics Z 7000A or Jaycar QP 
5515) 

1 14-way SIL header strip for Al- 

tronics and DSE LCD module 



























































































































































































the fan and the fan guard, as shown 
in this diagram. That done, secure the 
cable glands for the battery leads and 
the M205 fuseholder. 

The fan should be orientated so that 
it blows air inside the case. If you look 
closely, you will see arrows on the fan 
that indicate the blade direction and 
airflow (ours was installed with the 
labelled side facing inside the box). 

Note that we have specified extra 
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Partsitistt Charger 









1 14-way DIL header strip for 

_ Jaycar LCD module 

1 6-way polarised header plug 

1 6-way polarised right angle 
header plug 

2 6-way polarised header sockets 

1 4-way polarised header plug 

1 4-way polarised right angle 
header plug 

2 4-way polarised header sockets 

6 5.3mm ID eyelet crimp connec- 
tors suiting 6mm wire — 

9 female insulated 6.4mm spade 
connectors suiting 4.8mm wire 

2 female insulated 6.4mm spade 
connectors suiting 6mm wire 

1 solder lug 

1 mini XLR 3-pin line plug 

1 mini XLR 3-pin chassis mount 
socket 

1 SPST Neon illuminated 240V 
6A rocker switch (S1) 

4 White SPST PC board mount 
tactile snap action switches 
(S2-S5) 

1 18-pin DIL IC socket 

10 M3 tapped x 6mm Nylon 
standoffs 

5 M3 tapped x 10mm standoffs 

3 M4 x 15mm screws 

12 M4 x 10mm screws 

6 M4 x 12 Nylon screws 

5 M4 nuts 

19 M4 star washers 

12 M3 x 15 screws 

5 M3 x 15mm Nylon countersunk 
screw 

12 M3 x 10mm screws 

6 M3 x 6mm Nylon countersunk 
screws 

10 M3 nuts 

12 M3 star washers 

2 M2.5 x 12mm screws 

2 M2.5 nuts 

23 PC stakes 

150 x 50mm piece of Prespahn 


star washers in the parts list. This is 
so that you can place them under the 
screws attaching the panels to assem- 
ble the case. The star washers will bite 
into the metal to ensure the panels are 
earthed correctly to the baseplate. Note 
also that you should scrape away any 
paint or powder coating around the 
screw holes, to ensure good metal-to- 
metal contact. 

Once the case has been assem- 


insulating material 

1 67 x 19mm sheet of 2.5-3mm 
clear Acrylic or Perspex 

2 225 x 45mm pieces of 0.5mm 
flexible sheet plastic to insulate 
heatsink top and bottom (eg 
thin plastic chopping mat) 

1 225 x 80mm piece of 0.5mm 
flexible sheet plastic to insulate 
below the power PC board 

2.30 x 70mm pieces of 0.5mm 
flexible sheet plastic for cov- 
ering ventilation holes in fan 
airway tunnel 

1 1.5m length of single core 
shielded cable 

1 200mm length of 6-way rainbow 
cable 

1 200mm length of 4-way rainbow 
cable 

1 200mm length of 0.7mm tinned 
copper wire 

1 1.5m 3.3mm squared 30A red 
automotive wire (12G) 

1 1.5m 3.3mm squared 30A black 
automotive wire (12G) 

1 500mm length of 24 x 0.2mm 
red hookup wire 

1 500mm length of 24 x 0.2mm 
black hookup wire 

1 200mm length of 32 x 0.2mm - 
brown hookup wire 

1 200mm length of 32 x 0.2mm 
blue hookup wire 

1 100mm length of 16mm heat- 
shrink tubing 

1 100mm length of 10mm heat- 
shrink tubing 

1 50mm length of 6mm heatshrink 
tubing 


Semiconductors 

1 LM358 dual op amp (IC1) 

1 LM393 dual comparator (IC2) 

1 4051 analog 1 of 8 selector (IC3) 

1 TLC548 8-bit serial A/D converter 
(IC4) 

1 PIC16F628A-20P microcontroller 





bled, each separate panel should be 
checked for a good connection to the 
baseplate using a multimeter set to 
read low ohms. Don’t skip this step 
— it’s vital to ensure that all panels are 
correctly earthed, to ensure safety. 


Wiring 
Fig.9 shows all the wiring details. 


First, strip back 250mm of the sheath- 
ing at the end of the 3-core mains cable. 
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programmed with battchrg.hex 
(IC5) 

-1 BD649 NPN Darlington transistor 
—— _(Q1) 

4 TIP3055 NPN power transistors 

(Q2-Q5) 

1 LM335 temperature sensor (SEN- 
_ SOR1) 

‘1 50A 600V bridge rectifiers (BR1) 
1 35A 400V bridge rectifier (BR2) 
3 1N4004 1A rectifiers (D1-D3) 

6 1N4148 diodes (D4-D9) 
2 15V 5W zener diodes (ZD1,ZD2) 
1 5.1V 1W zener diode (ZD3) 


Capacitors — 

1 2200uF 50V PC electrolytic 
1 220uF 50V PC electrolytic 
4 100uF 25V PC electrolytic 
1 22uF 63V PC electrolytic 
11 10uF 35V PC electrolytic 
2 1pF 35V PC electrolytic 

1 470nF 50V MKT polyester 
1 220nF 50V MKT polyester 
1 100nF 50V MKT polyester 
2 1nF 50V MKT polyester 


Resistors (0.25W 1%) 
11MQ 4 1kQ 

1 910kQ 1 1kQ 0.5W 
1 100kQ 1 330Q 1W 
148kQ_ 1 270Q 

4 22kQ 1 150Q 

5 10kQ 1 120Q 

1 5.6kQ 1 560 5W 
2 3.3kQ 1 10Q 

1 1.8kQ 40.1Q 5W 


1 0.005Q 3W 1% resistor, Welwyn 
OAR-3 OR005 (Farnell 327-4706) 


- Trimpots 

3 10kQ horizontal trimpots 
(VR1,VR2,VR5) 

1 20kQ horizontal trimpot (VR3) 

1 200© horizontal trimpot (VR4) 


Miscellaneous 
Heatsink compound, solder. 


That done, secure the cord into the 
back panel using a cord-grip grommet. 
This grommet needs to be really tight, 
so that the cord cannot be pulled out. 
Cut the Active (brown) and the Earth 
(green/yellow) wires to 70mm length. 
The earth wire connects to the solder 
lug — it should be soldered in place 
rather than crimped to ensure a good 
earth connection is made. Also, scrape 
away the paint from the earth position 
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SENSOR WIRING 





on the baseplate to ensure a reliable 
connection to the case and use an 
Mé4 x 15mm screw, a star washer and 
an M4 nut to attach the lug in place. 
A second M4 lock nut is then fitted, 
so that the assembly cannot possibly 
come undone. 

Now measure the resistance between 
chassis and the earth pin on the mains 
plug. This should be zero ohms. If not, 
re-check the connections to chassis. 
Check also that you get a zero ohm 
reading between the earth pin of the 
mains plug and all case panels. 

The Active lead is connected to 
the fuseholder by first passing the 
wire through a 50mm length of 16mm 
heatshrink tubing and then soldering 
it in place. The other terminal of the 
fuseholder also passes through the 
heatshrink tubing before it is soldered 
in place. Finally, slip the heatshrink 
tubing over the fuseholder before 
shrinking it down with a hot-air gun. 

Note: be sure to use a safety fuse- 
holder for fuse F1, as specified in the 
parts list. 


Transformer mounting 


Typically, the mains transformer 
will be supplied with two circular 
rubber washers, a dished metal 
mounting plate and a mounting bolt. 
As noted previously, the prototype’s 
case required an additional plate un- 
derneath to provide secure anchoring 
for the transformer bolt. 

The 3-way mains terminal block is 
placed over a 50 x 50mm piece of pre- 
spahn insulating material and is held 
in place using two M3 x 15mm screws 
and M3 nuts. The wiring to the mains 
side of the power transformer depends 
on its windings (the power transformer 
will be supplied with one of two dif- 
ferent winding arrangements). 

Our transformer came from Oatley 
Electronics and has 2 x 120V windings 
and 2 x 9V windings. This requires the 
two 120V windings to be connected 
in series, suitable for a 240V mains 


Fig.12: here’s 
how to wire the 
temperature 
sensor. It’s 


protected by 
covering it with 
heatshrink 
tubing. 


input. The two 9V windings need to be 
connected in series to obtain 18V. Oth- 
er transformers (eg, from Altronics and 
Jaycar will have a single 240V wind- 
ing and two 18V windings. The 18V 
windings will need to be connected in 
parallel. The different wiring arrange- 
ments are shown in Figs.7 & 9. 

Use 250VAC-rated wire to connect 
between the power switch terminals 
and the terminal block. Insulated 
6.3mm crimp spade lugs make the 
connections to the switch, while the 
remaining wiring is as shown in Fig.9. 
Note that heavy-duty 12-gauge wire is 
used for the connections to BR1 and 
BR2 and for the screw terminals on the 
PC board via crimp eyelets. 

12-gauge wires are also used for 
the battery leads. These leads must 
be exactly 880mm long and they pass 
through the cable glands in the rear 
panel and are terminated to the battery 
clips. The battery clips we used require 
the jaw to be first removed and the wire 
passed through the handle ofits plastic 
clip before the lead is soldered. 

Note: if you want leads longer than 
880mm, you can use heavier gauge 
wire so that you get.0.01Q total resist- 
ance in both the positive and negative 
leads (this exact resistance is required 
for the control circuit to accurately 
calculate the voltage loss in the battery 
leads). For example, you can use 2m 
each of 8-gauge wire (8mm2). 

Alternatively, the voltage sensing 
lead that connects to fuse F2 inside the 
unit can be extended to the full length 
of the charger lead and connected to 
the positive battery clip. This provides 
remote sensing in the positive lead. In 
this case, the negative lead could be 
1.76m long using 12-gauge wire or 4m 
long using (thicker) 8-gauge wire. 

Heavy-duty hookup wire is used to 
make the remaining connections to 
the PC boards, except for the shielded 
cable used for the temperature sensor 
lead. This runs from the back of the 
mini XLR socket to the control PC 
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board. Cable ties are used to hold the wires together and 
stop them from coming adrift. This is important for the 
mains wires — use cable ties to secure the wires at the rear 
of fuse F1, at the mains switch and at the terminal block. 


Temperature sensor 


The temperature sensor (Sensor 1) is mounted at the end 
of a 900mm length of shielded cable. It can be inserted 
into a 5mm inside diameter tube and covered in heatshrink 
tubing. Alternatively, wire the sensor and cover it in heat- 
shrink without the tube. Make sure the probe does not have 
exposed metal that can short to the battery terminals or to 
the case. 

The other end of the wire connects to pins 1 and 3 ofa 
mini XLR plug. Use the shield connection for pin 1. 


Final tests 


Do a thorough check of all your wiring, then fit the lid 
on the case before applying power. Check that the power 
switch lights up when on. The LCD should also be on. 

Next, disconnect power and remove the lid. That done, 
reconnect power and measure the supply voltage between 
the GND pin and pin 8 of both IC1 and IC2. These should 
be around 30V and 25V respectively. Check also that ZD3 
has 5.1V across it. 

Adjust VR1 so that the voltage between TP1 and TP GND 
is 1.7V, then adjust VR2 for 1.8V between TP2 and TP GND. 
This sets the circuit over-voltage and over-current levels to 
17V and 18A respectively. 

The over-voltage adjustment sets the maximum allow- 
able voltage when charging during equalisation. You may 
wish to raise this to allow the equalisation to operate for 
the full three hours. Alternatively, you can reduce the value 
to prevent damage to any equipment connected to the bat- 
tery during equalisation. Note that the over-voltage value 
is restricted to 10-times the TP1 voltage. 


Final points 

The cooling fan will cycle on and off during charging, par- 
ticularly at the higher currents. To ensure adequate cooling, 
the air inlet at the rear of the unit should not be blocked. 

When using the charger, make sure that the battery clips 
are correctly connected to the battery terminals. Check the 
Ah setting for the battery. Remember that a battery with 
a reserve capacity (RC) rating will need this value to be 
multiplied by 0.42 to convert it to the Ah capacity. Also, 
be sure to set the correct battery type. 

At the start of bulk charging, it will take a few seconds 
to bring the current up to the 25% of Ah current. Note that 
an already charged battery will cycle through to the float 
charge in a short space of time. This fast cycling through 
to float can also indicate a faulty battery, if it has not been 
charged recently. 

The temperature sensor does not necessarily need to be 
placed on the battery case during charging. In most cases, 
the sensor can be located adjacent to the battery, to monitor 
the ambient temperature. 

However, the sensor does need to be placed on the battery 
if it has been brought to the charger from a different tem- 
perature environment, such as acold room. You can secure 
the sensor to the battery using masking tape. Alternatively, 
you can use adhesive-backed Velcro material if the battery 
is to be charged regularly. sc 
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New in original box with instructions. This unit was 
designed to.charge & discharge NI-CD & NI-MH mobile 
phone batteries of 4.8V, 6.0V & 7.2V. 12-24V DC input.J7— 
Features inc. processor control & multi stage charge 
indicator. Inc. cigarette lighter lead, 12V/1A DC plugpack 
(worth around $30) & notes for modifications for higher 
voltages. Plus 10 packs of Toshiba 4 cell pack 1.2V @ 
800mAh NI-MH Batteries.: Cells size 10mm x 50mm. 
Pack: 12.5mm x 64mm x 48) $20 










This small antenna measuring 1460mm X 
330mm contains a pre-built mast-head amplifier module with separate 
adjustments for UHF & VHF & is powered via the antenna's co-ax. It gives 
ares amazing results and seems to work where others can't. Quick to 

f=, assemble (PCB assembly is already done for you), easy 
connections. Kit includes Antenna kit with built in amp module, 
DC/signal combiner (built into the TV connector), connectors. No 
cable supplied, see below. $19... Suitable power adaptor only 
$4 extra if purchased with the kit. 
































Connect to an existing antenna or raid your wardrobe for a coat hanger. This kit will 
give great results from just a coat hanger cut in half to make a dipole, it covers UHF, 
VHF and FM bands. Specification: Channel 1-68, Gain 26-23dB, Noise 1,75dBI!!!, 
Input 300 Ohm (with balun), Output 75 Ohm, DC 10-15V. No circuit board assembly 
required . Easy to connect. Includes amp module and DC/signal combiner (built into 
the TV connector). No cable supplied, see below. $9...Suitable power 





4X4 800 mAh Ni-MH cell battery 
packs. These cells are as long as 
AA cells & as thick as AAA cells. 
Newin original packaging. 













4 packs for $5 adaptor only $4 extra if purchased with the kit. 
High quality RG6 , specification are 1.02ccs+F/Pe4.7+AL 
High quality cells with solder tags. 5 for $2 P foil+32x0.12 AIMg 6.8mm only $9 

















This small 94 X 63 X 28 fully 
enclosed housing has 1.8M 
output cable with a four pin 
DIN style plug anda STD 
common figure 8 mains 
input socket, mains lead 
not supplied. Newin 
original packaging. 




















Famous Aussie brand 
BODYGUARD mode 
_ safety switches. Easily) == 
connected to ang 
extension lead o 
power distribution: 
board. 30mA trip’ 


current, set & test san 
Requires: 4.5V to operate and consumes approx. 50mA switches and easy 3 
Overall dim.of unit are 8mm dia. by 13mm. 9 $11 connect screw 













*.|These fantastic 
"| bikes can be ridden 
junder electric 
‘|power, peddle 
"|power or both at 
“|Once and can be 
folded in half to 
"| transport or store. 
Featuers include 
inflateable tyers. 


| front and rear wheel brakes, parcel rack and basket, 
















Only $4 each 





















OXG1- cross generating optic $0.55 ‘ : ™) terminals. These are 
OLG1 - line generating optic $0.55 ~ “gin = 8) new items removed 


from new apliances lights and more. Motor power: 200W Max speed: 30km/h 

This is the new version that has in-built tunes. (ELS)$19 Max load capacity: 100kg Charging period: 6 - 8 hours 

$4.70 Check our web site for more PICAXE chips. Distance: 40km Battery capacity: 12V/12Ah x 2 Weigh: 
—_ 27kg (SC4) $ f 










200W &100W motors asusedinourscooters. #7 This CMOS camera uses -_ — Size: 1130 x 390 
4 brush, 4 magnet, 16 pole. 11 tooth a infra-red LEDs to seein x 1000mm Brake: 
sprocket to suit a chain pitch around low light or total darkness. hand brake, rear 


7mm. Double ball bearing for long 
life. Mounting bracket with 4 treaded 
holes 6mm X 1mm (M6) 100mm Dia. ¥ 
x 80mm L (+ shaft) Shaft: 27mm x 
8mm (8mm x 1.25mm. (M8) 2kg. 
24VDC, 11.0A, 2750 RPM, $30 
24VDC, 16.4A, 2650 RPM, $36 





Justa couple of quick wheel drum brake. 
connections and your on Battery capacity: 
your way. Camera body 12AH, 24V. 
36(W) X 27(H) X 14(D) Battery charger: 
+15mm extra for the lens. 240V Motor powe 
Includes swivel mount. 200W. Charging 




























































( ) $39 period: 4-5 hours. 
Speed: 20km/h. 
22 : Range: 15km. 
$22 ( These are the drive components Wheels: inflatable 
from our 100W scooter inc- Fiane painted 
TO SUIT FROM luding the motor, tooth- : Pi 


steel. Weight: 21k 
Maximum load: 100kg. Forget waiting for trains and 
busses that don't come, the regulations on the NSW RTA 
website indicate that they can be ridden under the same 

boti rules as a bicycle. Come complete with batteries, lights 

: . robes | and charger. $300 (SC3) 
7 ol elect , .|ELECTRIC BIKES/SCOOTERS 
: skate 

$17 : = boards and 
other electric) This portable light weight 
vehicles etc | scooter folds up for easy 
$32 carrying and storage. Ideal 
Christmas gift for the kids 


see cay Great kit for caving, fishing or Features variable speed 
LASER HEADS. : : control and hand lever style 


ed belt, pullies, rear 
wheel, brake 
assembly. 
Ideal for 














































: anything that needs a bit of f pf 
Requires a constant DANGER!!! light. Uses energy efficient brake. Material: aluminium & 
currentsourceonly, @ super bright LEDs. Features steel painted with lacquer. 

include adjustable elastic Brake and throttle can be 






A 1 For experienced 
typical see eae aie 








straps, pushbutton on/off, swapped from side to side. Telescopic handlebars to sui 
adjustable tilt angle and more. most riders. It comes complete with mains charger and 
The straps can be removed to use batteries. Unlike a lot of others these have Australian 
the kit as a torch. Comes with all the parts supplied inc. | electrical approvals including C-TICK. Speed: 12km/h 
the 2x AA batteries required. Partially assembled, some | Motor: 100W Battery: 2x 12V, 4.5A Range: 10-15km G.W: 
soldering is required to complete the kit. $12.50 10kg N.W: 8kg Size: 740 x 130 (deck) x 930mm. 

Suppliers of |kits and surplus electronics to hobbyists, experimenters, industry & professionals. 
Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major credit cards accepted, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
SC_DEC_04 









Also coming. complete laser light show kit 
using the above laser heads. 


















SERVICEMAN'S LOG 





_ Houston, we have a problem 


Well, it wasn’t really Houston that had the 
problems this month — it was your truly. 
They ranged from TV sets with purity errors, 
to lightning damage, to cockroaches in 
microwave ovens. I even had trouble with 


my cordless phone. 


Recently, we had a particularly 
troublesome 1997 Sony KV-T29SZ8 
(BG-1S chassis) come in. According 
to the job card, Mrs Morrison’s com- 
plaint was that the Standby LED was 
intermittently flashing and that “the 
set was dead”. 

Well, when I switched it on, the pic- 
ture was perfect except for some purity 
patches and the sound was fine. I ran 
it all day but once when I switched it 
off with the remote and then tried to 
switch it back on again, it wouldn't! 
However, I couldn’t get it to do this to 























90° +o Z 


Eartr’s 
MAGNETIC re 
FIELD 
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order — sometimes it would do it and 
sometimes it just refused. 

In fact, it was very frustrating. The 
set would work perfectly for days and 
just when I was about to phone Mr 
Morrison to pick it up, it would play 
up again. 

I took the back off and checked for 
the usual dry joints, in particular on 
the horizontal drive transformer, the 
east-west output transistor and the ver- 
tical output IC. But nothing I could see 
was bad enough to fix this problem. 

Ialso decided to check out the purity 


—~THEN IN EVER DECREASING CIRCLES, 
PULL THE WAND AWAY FROMTHE TUBE... 


40 SILICON CHIP 


problem, which Mrs Morrison hadn’t 
complained of but which was fairly 
obvious. In fact, there were patches of 
colour on both the left and the right- 
hand sides of the screen. 

I started by degaussing the screen 
but that had no effect. I then checked 
the set’s degaussing circuit, especially 
the PTC (Dual Posistor, positive tem- 
perature coefficient). This wasn’t 
rattling — a sure sign of broken or 
defective discs — and it was soldered 
perfectly. 

You cannot run Sony TV sets with- 
out the degaussing coil connected, as 
this will burn up the 470Q resistor in 
series with the PTC, so I disconnected 
this and tried again. This made no dif- 
ference, so turned my attention to the 
deflection yoke. 


Lots of dust 


From the dust, I could see that it 
hadn’t been disturbed for a very long 
time and nor had the ring magnets. 
There were also no signs of magnets be- 
ing added or missing around the tube 
shell. This was another mystery and 
it looked quite serious; after all, it was 
possible the set had been dropped and 
the internal shadow mask had moved. 
If so, replacing the $1000 tube would 

be the only cure and it 
wouldn’t be worth it. 

The only easy way to 
check this out and resolve 
the problem was to redo the 

purity adjustment. However, 
as I was about to move the de- 
flection yoke, I noticed 
that it wasn’t touch- 
ing or resting against 
the rubber wedges. 
Furthermore, I no- 
ticed that by moving 
the yoke up and down, 
the purity would vary 

(along with the con- 
vergence). There was a 
weakness in the plastic 

housing that went to the 

clamp and judging by the dust 
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Correct colour purity ina TV receiver 
occurs when the three primary colour 
electron beams land on their corre- 
sponding phosphors on the picture 
tube. When itis incorrect, you get large 
blobs or patches of other colours. 

To adjust the purity, you first have to 
line the set up so that the tube faces 
either east or west, in order to reduce 
the effect of the Earth's magnetic field 
(ie, so that it is 90° to the electron 
guns). That done, you degauss (or 
demagnetise) the picture tube with a 
mains-energised wand coil. (This is a 
much more powerful tool than the set’s 
own internal degaussing circuit). 

The procedure is straightforward 
— first, switch the 240V coil on close to 
the tube, then in ever decreasing cir- 
cles, pull the wand away from the tube 

~ slowly until you are about three metres 
- away and switch off. This causes any 
magnetic parts of the TV to be magnet- 
ised first one way and then the other 
at 50 times a second. However, as the 
coil is pulled away, the magnetic field 


on the assembly, this was probably the 
case from manufacture. 

When I spoke to Mrs Morrison about 
this, it turned out that the kids moved 
the TV a lot so that they could use their 
Sony Playstation and X-Box games 
consoles. And whenever they did so, 
the colour patches would appear! 

All it required from me was to 
loosen the clamp and move the yoke 
forward slightly until it was resting 
snugly against the wedges. This fixed 
both the purity and convergence prob- 
lems completely. 

Now for the original problem. I 
tried using freezing, heating and vi- 
bration but I couldn’t get a handle on 
it from anywhere. The picture was 
now good and all the voltages inside 
the set were spot on. There is no di- 
agnostic software and all the options 
were correct. 3 

By now, it was looking like an 
EEPROM or microprocessor fault but 
the symptoms were appearing less and 
less. And after a few weeks, Mrs Mor- 
rison was becoming impatient. 

_Fortunately, after a long wet week- 
end (aren’t they always), I came in 
and found that the set was completely 
dead, with just the Standby LED flash- 
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gets weaker and weaker. Following 


this procedure, the set should be run 
at least 15 minutes before starting the 
purity adjustments. 

This job is done using a colour bar 
generator and the initial adjustments 
can be carried out using a red raster, as 
red shows errors quite clearly. However, 
green is just as good (green being the 
centre gun). 

First, you pull back the deflection 
yoke until you get three colour patches 
across the screen. You then rotate the 
two purity ring magnets closest to the 
tube until the centre colour is indeed 
centred symmetrically. That done, the 
deflection yoke is pushed back in until 
the screen is completely one colour. 

The adjustment should then be 
checked using the other two colours, 
before finally testing with a white raster. 
More often than not, you will not get a 


_ clean pure-white raster the first time. In 


particular, Sony Trinitrons require the 
addition of stick-on magnets until the 
screen patches are eliminated. 


ing. Well, at least I could now make 
some meaningful measurements. The 
power supply was working fine but 
there was no drive to the horizontal 
driver transistor (Q801) from pin 40 
of the jungle IC (IC300). This is also 
controlled by QO30 (H-PROT) from 
pin 27 (HD-SW) of the microproces- 
sor (IC001). 


A fork in the road 


Faced with a fork in the road — ie, 
whether to follow the analog or digital 
path — I resolved to check the easiest 
things first. swapped the crystals and 
the EEPROM (IC003) and when these 
made no difference I bit the bullet and 
replaced the 56-pin jungle IC (IC300, 
TDA8375A). When this didn’t work, 
I decided to replace microprocessor 
1C001 (CXP85224A) but before I could 
do so, I was called away. 

When I returned, I tried to turn the 
set on one more time and it suddenly 
burst into life. But although the picture 
was perfect, there was no sound. By 
running my fingers under the sound 
output IC (TA8223K), I soon worked 
out that no sound was coming from the 
stereo decoder module (A3). 

A little while later, the set wouldn’t 


Next, you have to set up the conver- 
gence. The static or centre convergence 
is adjusted using an additional two sets 
of rings on the neck of the tube, align- 
ing red and green first, then yellow and 
magenta, until the crosshatch pattern 
is perfect in the centre. 

The dynamic convergence — which 
covers the extremities of the screen — 
adjusted by moving the deflection yoke 
front edge up or down or left or right and 
fitting rubber wedges to hold it in posi- 
tion. This, plus additional magnets fed 
into the yoke, plus the controls where 
available, are used to achieve the best 
compromise for geometry and dynamic 
convergence. 

On a 69cm picture tube, a 2mm er- 
ror between red and green in the four 
corners and a 3mm error for blue in 
the top left and right corners is consid- 
ered acceptable at the normal viewing 
distance of three metres. Note that 
because these adjustments are inter- 
active, they all have to be repeated until 
the desired effect is reached. 





switch back on again but by now I had 
triangulated where the problem lay. 
The A3 module is not only soldered in 
but is also glued in with white silicone 
and when you remove, it you still have 
to take both covers off. Once inside, 


Items Covered This Month 


‘Sony KV-T29SZ8 TV set (BG- 
1S chassis) 


LG MW60SZ12 LCD TV set 


NEC TV FS-51 60 ronbeele No. 
CG) 


Sony SLV-EZ22A2 VCR 


Panasonic TC-29V26A — 
(M16M) TV set 


Panasonic NV-HD600 VCR 
Sharp R350E microwave oven 


Samsung CE104CFC micro- 
wave oven 


Samsung M245 microwave 
oven 
Pioneer DV266S DVD player 


Panasonic KX-TCM418ALW 
cordless telephone 
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Serviceman’s Log — continued 





—~IT TURNED OUT THAT THE KIDS 


MOVED THE TV A LOT SO THAT 
THEY COULD USE THEIR SONY 


the problem was obvious. IC1201, 
the large 64-pin multi-system stereo 
decoder microprocessor, was badly 
dry jointed, as was the 5V regulator 
(IC1203). Resoldering these finally 
fixed all the problems to Mrs Mor- 
rison’s satisfaction. 

But why did the faulty stereo de- 
coder kill the whole set. The reason 
is probably due to noise on the data 
lines (SCL and SDA) feeding back to 
the main microprocessor. 


The impure LCD 


Now purity problems normally 
only affect cathode ray tubes (CRTs). 
Recently, however, we were blown 
away when we had a near-new LCD 
rear projection TV develop a green 
purity patch at the bottom on its screen 
when displaying a blue raster. How 
could this be so? 

The set was an LGmodel MW60SZ12 
and disassembling this monster is no 
mean feat for two people. Removing 
the front screen requires a large screw- 
driver and a hammer and you have to 
hit the grooved part of the back hard 
on the right and the left, plus pull the 
steel front screen off. Similar effort is 
required to pull off the sound grille. 

And this is just the start. To remove 
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the front, top and back mirror and pro- 
jector engine of this TV takes nearly all 
morning and involves about 90 screws. 
Great care also has to be taken with the 
screen removal, otherwise the speaker 
will be cut off. Finally, when the pro- 
jector engine is on the bench, you can 
remove the polariser filters. 

This revealed that the red filter in 
front of the blue LCD had a large mark 
on it. The glue between the plastic 
filter and the glass had come away 
and formed an air bubble. It had then 
buckled and become discoloured with 
the heat from the projector lamp after 
about 3000 hours of use. This doesn’t 
happen with the other two colours, 
because they are attached to the lens 
assembly which conducts the heat 
away more efficiently. 

The replacement is an upgraded 
clear version (Part No.5018V00021B) 
of the mirror polariser. When fitting the 
replacement, you have to very careful 
not to touch the silver oxide coating 
and fit it the correct way round. The 
other side has a plastic protective film 
which you remove. 

A great deal of attention to detail is 
required during this operation to get 
everything back in the correct order. If 
you don’t, you will strike problems af- 


ter it’s all been reinstalled another half 
day later. And because it’s so labour 
intensive, this job isn’t cheap. 


Lightning damage 

A couple of weeks ago, we had a 
storm which brought some much- 
needed rain. It wasn’t a particularly 
bad storm, with just a few lightning 
strikes a couple of suburbs away. 

The next day, however, I got a 
call from Mrs Francis, whose house, 
though not actually struck by light- 
ning, wasn’t all that far away from 
a strike point. She had two TVs and 
two VCRs that were all now dead but 
her computer, which was fitted with a 
surge protector, had survived. 

The units in the bedroom were 
a 2001 NEC TV FS-5160 (Chassis 
No. CG) and a Sony SLV-EZ22A2 
VCR. When I removed the covers, I 
found that no fuses had been blown. 
However, in the TV, the front face of 
1C921 (STR-G6653) had blown clean 
off, while IC1 (TOP225Y) in the Sony 
VCR had failed. I ordered and replaced 
both of these and that was all that was 
wrong with them. 

In the lounge, was a Panasonic TC- 
29V26A (M16M) TV and an NV-HD600 
video. Once again, although the fuses 
were intact, both items were complete- 
ly dead. In the former, I found R808, a 
4.7Q. 15W resistor, to be open circuit 
and C809 (180uF 400V) to be short. 

In the VCR, there was a black mess 
over the spark gaps on the PC board 
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but otherwise no visible damage. 
Replacing IC1 (STRM6559) fixed the 
power supply and restored the unit to 
working order. 

So why didn’t any of the fuses fail? 
Treally don’t know — lightning sure is 
a fickle beast! On the plus side, I was 
able to fix all the items quickly. Damn, 
I’m good! 


We gotta repair 


microwave ovens 

Thad a number of microwave ovens 
come in this month. The first was a 
Sharp R350E, a fairly modern micro- 
Wave just out of warranty. The oven 
wasn’t cooking and the special high- 
voltage fuse had blown. 

When I opened it up, the reason 
was obvious — it was crawling with 
cockroaches which had managed to get 
into the magnetron cavity waveguide. 
A major cull ensued, followed by a 
clean up of the corpses (this is one 
reason why I’m not exactly enthusi- 
astic about repairing these items). | 
then replaced the expensive fuse and 
switched it on with a glass of water and 
a small torch fluoro (without its metal 
end caps) and watched the latter light 
up as never before (the microwaves 
agitate the fluoro’s coating so that it 
gives an intense light). 

Next I checked how long it took to 
boil a cup of water and checked the 
current drain using a clamp meter 
(5.9A). Everything was spot on except 
for the display, which had dropped a 
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had done, still 
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few segments. When Irelayed 
this to the client, instead of a 
“well done, thanks fora good 
job”, I got a full on lecture 
as to how I personally had 
stuffed up his display 
through my own in- 
competence. 

He subsequently 
picked up the unit 
in very poor 
grace and re- 
luctantly paid 
me for what I 


claiming that 
I was the galah 


that had ruined SMALL 
the display! LIne 
Later,Idiscov. OUTPUT 


ered that Sharp 

had had problems 

with these displays and had issued a 
recall to replace them. I tried to inform 
my (by now) ex-client but he never 
returned my phone call. Not that ’m 
going lose any sleep over this — you 
reap what you sow. 


Samsung microwave 

The next microwave was a Samsung 
M245, an older model but one that is 
very reliable. This arrived with the 
complaint that it was dead and the 
owner did not really want to spend 
much money. (How can I educate peo- 
ple? My bank manager is constantly 
telling me my balance really needs 









Specialising in Robotic 
and Electronic Equipment 
Ph: (02) 49430146 
Fx: (02) 49578244 
We offer a unique range of serially 
controlled motors, suitable for robotics 
and conventional servo replacements. 
Ideal for hobbyists to researchers. 


Megarobotics - Al modules 
- 31 modules per channel 
- Position Control mode 


- Rotatioinal mode 
- High Torque (upto 10kg.cm) 














“¢ The serial channel allows the 
modules P and D gains to be 
changed as well the ability to 
read the shaft's position and 

the modules current draw. 








Robotis - Dynamixel modules 


- RS485 controlled Servo 
- 254 modules per channel * 
- Baud Rate 9600bps~1Mbps fad 
- 300° Positioning (10bit res.) 
- Swiss MAXON motor 
- Large Torque (up to 33kg.cm) 3 

The serial channel allows each modules 

compliance driving parameters to be 

changed. The modules position, load and 
temperature may also be read. 



















email: sales@tribotix.com 
Web: www.tribotix.com 









people who want to spend lots of 
money with me!) I said that I would 
see what I could do using recycled 
parts! 

The high-voltage fuse, though meas- 


sit from UK of Clive Seager . . .With the help of 
ppliers we are sponsoring the giant 
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Serviceman’s Log — continued 










WAIT 
INTERMITTENTLY FOR \Toog 


FLASHING LER 


uring OK, was blackened. I replaced 
the protection diode and then switched 
it on with a microwave detector inside. 
It still wasn’t cooking and it was only 
running at half power (3.5A). 

I threw in a secondhand Pana- 
sonic magnetron and though it was 
now drawing 5.9A, there were still 
no microwaves inside the oven. As 
a result, I-checked and replaced all 
the capacitors and diodes before fi- 
- nally changing the transformer itself 
(the overwind should measure about 
100Q — this didn’t). This finally fixed 
the cooking problem. 

Even though it was a Samsung in 
name, it was now mainly a second- 
hand Panasonic on the inside. And, 
of course, I was curious as to whether 
it was just the transformer that was 
causing the problem all along. You 
know the old saying — “curiosity killed 
the cat”. Well, I didn’t want it to kill 
me and so put the original Samsung 
magnetron back in to see what would 
happen. This promptly blew the fuse 
again! 

So it looked as though the old 
magnetron had failed and taken out 
the transformer with it as well. This 
really made it uneconomical to repair 
— secondhand parts or not. 

Finally, I had a Samsung CE104CFC 
(which is similar to the M1734NCE 
series) come in under warranty. It 
had been getting very hot and was 
now dead. 

What had happened was the propel- 


44 SILICON CHIP 





ler had fallen off the fan and the duct- 
ing had melted from the overheating 
magnetron. A new magnetron, fan 
motor and air duct soon made it 
shipshape again. 


DVD/VCR combo 


DVD/hifi video combos are 
selling well these days, along 
with digital set-top boxes, and 
am often contracted to install 
them. 

Recently, a client bought a 

new unit to go with her TV down- 

stairs. In the process, she relegated 

her old Pioneer DV266S DVD player 
to go with a new TV upstairs. 

The installation went well with the 
downstairs units but when it came to 
connecting the Pioneer DVD player 
with her new TV, all I got was a blue 
screen — in other words, the TV was 
muted. 

Initially, I wasn’t really sure what 
was going on, so I reconnected the 
Pioneer to the Sony TV set downstairs 
and it too was showing a blue screen. 
Even so, I didn’t really think there was 
anything wrong with unit. 

This Pioneer DVD player is a little 
more sophisticated than normal sets 
and, rather fortunately, I soon spotted 
the “Progressive Scan” label on the 
front. Somehow (and I don’t know 
how), the player had become stuck in 
this Progressive Scan mode and was 
muting both TVs. 

In the end, I had to take the player 
back to the workshop and connect it 
to a plasma TV with Progressive Scan 
in order to read the on-screen menu 
and revert to “Interlace”. That done, I 
was able to take it back and install it 
properly on the new upstairs TV. 


Houston, we have a problem 


[have a Panasonic KX-TCM418ALW 
digital cordless phone. It’s been an ex- 
cellent machine — that is, until recently, 
when the handset intermittently began 
losing contact with the base station. 

I did all the normal things you 
would expect of someone who is a 
complete dork when it comes to phone 
technology — such as change (unnec- 
essarily) the 3.6 Nicad battery. When 
that didn’t work, I stripped the handset 
down and looked for dry joints, cracks 
in the circuit board, corrosion and bad 


connections. I found nothing. 

The base station also seemed to be 
in full working order, with every but- 
ton “doing what it oughta”. Still, as I 
hadn’t a clue what to do next, I decid- 
ed to have a peek inside. 

I soon found that the power supply 
was getting a little warm inside, with 
Q401 (2SD2137), R401 (220Q) and 
D401 all looking a little worse for 
wear. The 9V and 5V rails read 9.63V 
and 5.90V respectively, which was a 
little too high for comfort. I replaced 
all three parts just in case but it made 
no difference. 

At this stage, what I really needed 
was a service manual and some good 
advice. Fortunately I know Dalton, 
who is a whiz with these things, and 
he soon put me straight. 

Iwas on the right track and it’s elec- 
trolytic capacitor C404 (330uF 16V) 
on Q401’s emitter in the 9V regulator 
circuit that’s the critical component. 
This creates spurious noise within the 
unit as it dries out, corrupting the data. 
This noise can be seen by connecting 
a CRO between TP64 (GND) and the 
metal shield that covers the DSP 
chip. In fact, up to 4V peak-to-peak 
of 70.5kHz noise can be seen. 

Replacing this capacitor with a 
470uF 105°C unit fixes the problem. 

Dalton also advised me to make 
sure that the three charging contacts 
are perfectly clean and not worn, oth- 
erwise they should be replaced. This 
phone has a 3-stage charging circuit 
that can deliver a high, medium or 
trickle charge to the handset battery. 
When the centre pin (in particular) 
wears, it develops a microscopic black 
mark at the point of contact, which 
introduces high resistance into the ID 
data circuit. This causes the ID code 
to be interrupted and so the handset 
CPU will not be able to update the 
base unit’s ID data, resulting in a link 
failure. 

I followed his instructions to the 
letter and now I no longer have to use 
smoke signals to communicate. 

By the way, if you suspect that 
the high-current charge is causing 
contact damage, you might want to 
go one stage further and disable this 
charging mode. This is done simply 
by removing Q409 or R422 from the 
base unit. 

Of course, the “Ultra-Charge” high- 
speed charge feature will then no 
longer work but few people will no- 
tice its absence. sc 
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£9 haa UNE 2M NEKSTa BONS Schoolies Amp" Kit get 


B : A great low cost project! 
Short range cc mie) (@rarela oe Street 5 t. NS\ AVE 207 / FE Ref: SC Nov 2004. Amplifier projects can sometimes 
without mobile 5 


) pl Wratl, become quite expensive, but not 

prep cl within 1km in the NO\ V O PEN this one. i uses pan but .é 
ity, or 5km in an open area. D) Fe = effective design to give 

Operating on standard 40 channel af ‘hone. 02 ) ITA aD: J. 3 2 20WRMS toa cay or eight 

CB frequencies, they can be used ee eee a ee ohm load. Kit supplied with PCB, 

with CB repeaters throughout 


AastrallaAccaseeriat EEG SURG ah ULO) mem VIRO) aD atacee 27° 2! clectronic components. 


/ Requires +/- 25V power supply, 
see website details_pwaqa_ 


BCI] a sD use KC-5347. 1% 
ae - Is Open 8am - 2pm Every ravine! 9F | 
































$49 ~ $69.90 = SIUC NATO RG SEN EEE includes. a 

SPM MMAR eo 3. ini Mini Digital Video Camera ane 
12VDC Cooler / Warmers ee 
Keep your pies hot, or your t 








Digital Map Distance Sultoe a Feet mea pe 
ey 


How far is the next turn off ' fits in the palm of your 
: Automatically convert a map's 's “hand! The recorded 

| scale distance to real distance i 

: by rolling the small wheel 
; along the desired route. It 
' works with any map scale and @ 
: displays in kilometres or miles. 


A solid state thermoelectric 
device cools to -25°C, or J 
heats to +65°C relative to | 
ambient temperature. | 
They are a reliable and 
portable way to transport 
hot or cold food and drinks | 
over long distances 
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omputer for editing, or 
: simply viewed directly 

; on any TV. 
Supplied 















i t a d 
without trouble. They are A be +t hele 
powered from your car's for apie nal 


Cigarette lighter socket ora 
mains plugpack (not 























ables and software. 








included). 3.1 mega pixel software _« 32IMIB internal 
4L RED Cat. G resolution for stills. memory 

4L SILVER Cat. G ©1.5" colour LCD screen. 

Holds 6 x 375mL cans 





8L RED Cat. GH-1378 
Holds 12 x 375mL cans 
Alcohol Breath Tester with Readout - 
Displays blood alcohol con tion between 
0.00% and 0.1%! This great little unit sei sik the 
roads safe by providing a compact ane e . 
portable blood alcohol indication. It 
provides a good result but should 


not be relied upon 
for precise results. 


eo i : Now you can check for 


Send a signal from a DVD player, set-top box etc., to wireless connectivity without 
another room, without the use of any cables! You can | having to boot up your laptop! 
use as many receivers as you like, without degrading : It measures just ‘- 

signal quality. Each unit comes supplied with stereo | 75 x 37x 10mm with 
audio and video transmitter and receiver, mains i 
plugpacks & RCA cables. Transmission range is up to 


100m, but depends on the type of construction 


5 layer glass lens. it. | 
©32MB internal memory 

with expansion slot 
Internal microphone and lots moret: 


5.1 Multimedia Speakers 
Compact, stylish, and functional! eu 
This unit will accept a stereo signal, or i{}{G 
decoded AC-3 inputs & distribute ens 
it to produce a wonderfully 
presented sound stage. 2.5" 
satellite speakers, and a 
6.5" woofer. 55WRMS 
system power. — 
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Stylish PC Speakers 

Who said PC speakers had to be drab and boring? 
, These sound as oad as they 
ea look, and will be right at home 
; in a modern set up. 
: The perspex panels \ 
4 | also light up to 

: enhance the effect. 
: See website for 















USB 2.0 Multimedia Speakers : rol ie 
7 


; an LED strength meter. 


| Portable iPod / MP3 Player 


| Simple audio! 










materials used Was $99 Lilacs These great looking 
t € >" SAVE a [eat AB-t532 : Dock and pars ines ZUUG | stereo speakers plug 
om é | into your computer's 
os a ae ¢) : USB port for power 
2.4 GHz Wireless A/V Sender @) 


; ‘ and audio. They are 
Oo - : ‘plug n play’ so there is 


mt leaat, ‘no hassles with installation 

s ' Itallfoldsuptoaneat = oe 2 oO, ! 3 ay << EES 

control repeater you can uae the | 286g Backsee RAG ee: : :and the 2" speakers provide t_XC-5162. | 
channel of the Soutie device bic from fotin'use too: - : crystal clear reproduction. 


the other room. Was $139 x "SAVE & jot Be 1e50 Powered by 4 x AAA Cat. XC-5163 | 
Extra receiver to suit 3, $30 = - batteries. > ae) 
Cat. AR-1831 $89 ee: ' 
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with vealed Canin! Extender 
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“Norbert” Robotic Vacuum Cleaner 


Sit back and relax while your 
robot cleans the house! 
It automatically moves 
around obstacles, and an 
intelligent optical sensor 
assists in avoiding walls 
& obstructions. Works 
best to supplement your 
manual cleaner, not replace it. 
Cat. GH-1395 — 
Spare Dust Filters Pk 2 Cat. GH- 1396 $29. 95 
se — Pk 100 Cat. GH-1397 $24.95 


The Amazing Flygun! 
Keep the kids entertained! 
The Amazing Flygun 
is a safe, fun, and 
effective method of 
killing flies and 
mosquitoes. Launch 
the spring powered swatter at 
your target! It is safe, fun and 
really does work! 






Cat. YS-5545 


Going On Holidays? Use our 
Automatic Pet Feeder! 


Don’t worry about 
troubling your 
neighbours! 

Just put the food in 
and program the 
timer for 8, 12, or ; 
24hrs. It will then slide open 
the lid and play your recorded voice 


Photo Album ith Voice ae aniee 


Ever lasting memories! 
You can record up to a 10 
second voice message to 
accompany each photo. 

It is great for keeping 
memories alive, or sending 
to a distant relative. 

Holds 24 - 6” x 4" photos 











Cat. XC-0288 
Holds 36 - 6” x 4" photos 
Cat. XC-0289 Cat. XC-0289 


Cat. XC- 0288 


A simple way of taking temperature! 
No thermometers in mouths and 
squirming kids, just take a quick check 
with our ear thermometer. Supplied 


with 20 disposable covers. 0 
| $495 


Personal Fans with Water Spray 
Keep your cool! 


These fans have a water spray 
to use on those scorching 
summer days. 
Small size GH-1070 

Large size GH-1072 


Personal Fan with Storage 
Compartment 


The ideal beach companion! 
It has soft blades for safety and a 
storage compartment to keep 
your valuables safe too. Requires 


2xAA 
$5.00 


Mie Powered Rocket 
Launcher and Pump 


ra 


Great fun for the whole family! 
The missiles launch spectacularly into 
the air with the simple use of a hand 


pump. They launch 
over 30m into 
the air! 





Cat. GT-3006 


52955 


High Power Ultrasonic Pest Repeller 
Keep the pests out 
without chemicals! 

It uses frequency-shifting 
techniques at a loud 140dB 
to protect an area up to 
3000 square feet. 





















Mini Waterproof 
Camping Lantern 
Floats if dropped in water! 


It is completely waterproof, and 
stands about 160mm tall. 


batteries. 
Limited qty. 





Electronic Candles 

Look just like tea candles! 
There is no messy wax or 
danger, they provide safe, 
intimate illumination. Powered 
by internal rechargeable 
batteries, 
includes 
charger. See 
website for extra candles. Was $29.95 


128MB MP3 Player 
with LCD Screen 
Great music portability! ' 
lt can store up to two NeW) 
hours of MP3 music or a 
four hours of WMA 

music. It has 5 inbuilt equalisation settings 
for optimum sound, and can operate 
just as a USB flash disk. 
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Memory Card Type MP3 Player 
A cheap alternative! |t has no internal 
memory, instead using standard SD cards 
(available separately), giving 
you a cheap, high capacity 
MP3 player. See website for 
details. Measures just 57(W) x 
45(H) x 12(D)mm and runs 
on 1 AAA battery. 


Aromatherapy Table Lamp gagy 


Soothing and relaxing! 
Relaxing aromas will fill your 
room without the danger of 
candles. Lavender, sandalwood, 
and lemongrass supplied. Mains 
powered. 
Was $39.95 



















well? An integrated 45mm LCD : 
message so your pet knows it’s dinner $495 allows youto see and «, >> : 
time! Three separate compartments. . i ie 


Multi Purpose Ear Thermometer — y 


Seve EES OT RARE; 















Galileo Thermometers 
Invented by Galileo hundreds of 
years ago! These thermometers are & 
as beautiful to look at as they are 
functional. The glass spheres 

rise and fall in the liquid column 
to indicate current room 
temperature. 

Three sizes available: 
GG-2100 28cm 
GG-2102 38cm 
GG-2104 53cm 







STYLISH & 
FUNCTIONAL 


2 4GHz Portable Wideo Baby Atatiiioe % 
| Wireless Monitoring System a 


' Keep more than an ear out 
for your sleeping baby. 
Why not keep an eye on them as 


hear your child. Camera 

features 6 IR LEDs for 

‘night vision’, so you 

don't even need a light 
zg on. The applications of 

this system don't stop“ 
there however; you could use it for 
any remote monitoring application! Up ~ 
to 3. cameras can be used with the receiver. 


Cat. QC-3280 Extra cameras 
‘259 


also available 
Cat. QC-3281 
Only $189.00 

Personal Desktop Fan 

Keep your cool in summer! 

It will create a refreshing breeze 

to keep you cool. Measures 

130(W) x 160(D) x 75(H) folded. 


Personal Air Humidifier / Conditioner 
Great on hot or dry days! 
It acts as a humidifier for 
those dry days, or it can 
blow cool air on hot days! 
12VDC powered. 


Cat. YS-2810 
29" 
Image Media Player 


Digital slide shows on your TV! Hg 
Just insert your memory card and plug it H j 
into the composite input on your TV! 


It also acts as a card reader 
when connected to your PC. 


yan Qh 
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Cat. XC-4857 
$149 
USB Powered CoffeeMug  _ 
No more cold coffee! ee 
This great little unit will ae \ 
ensure that your hot 
beverages won't go cold throughout 
the day. 75mm dia 


heating coaster. 
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FOR INFORMATION AND ORDERING 
TELEPHONE> 1800 022 888 


INTERNET> www.jaycar.com.au 





4 Hour Digital Voice Recorder 


Compact size, long storage! 

It will store up to 4 hours of voice quality 
audio, in up to four message groups for 
accessibility. Includes VOX function and 
more! See website for details. 


40 Channel UHF 
Transceiver with CTCSS 


Cut out CB traffic noise! 
It remains silent until ‘called’ from 

» another CTCSS equipped transceiver. 
Up to 5km range 
Was $79.95 


Por 


>" SAVE 
$20 





Cat. XC-0286 





1.5W High Powered UHFCB 


Parabolic Microphone 

Move over 007! 

This great unit amplifies 
sounds from afar, as well 
as an integrated 
monocular viewer with 10 
times magnification, and a 
12 second digital voice 
recorder. 








Band Transceiver 

Massive range! Up to 8km working 
range with a hi/lo setting to conserve 
power. 
Was $119 





40Ch UHF CB Transceiver 
Wrist Watch 


Full function in a wrist 
| watch! They are extremely 
portable, and use internal 
rechargeable batteries. Up 
to 2km range. 
Cat. DC-1070 


OS Kor 


EXCALIBUR ELECTRONIC GAMING PRODUCTS 


We have found a great new range of products designed in the USA: They are of excellent quality, 


just drop into your local store for a look! 
Coy 
















Spymaster Audio Listener 
Tiny, but effective! 

It will amplify sounds up to 

40dB, with a hearing range of 
around 15m. It really does work 
quite well. You will be amazed. 








Electronic Quiz Master 

Strain your brain! Over 2200 challenging 
questions covering 280 different — 
topics. Questions are 
randomly 

selected, andit aw 
caters for up to 4 
players. It is great 
| fun, and is sure 
to keep you 
entertained. Pore : 
New York Times Electronic 
Crossword Puzzle 

| Hours of fun! Over 1000 crosswords taken 
| from the New York Times (a 
newspaper. They are sorted 
into three levels of difficulty, 
and is all operated through 
the touch 


Electronic Touch Screen Chess 


and Checkers 
Pocket sized entertainment! You can play 
against the computer, or even use it as 
a ‘chess trainer’, with the 
computer suggesting the next 
best move. It also offers a great 
game of checkers. : 















Two in One Chess Computer 
Great gaming options! Use the 
unit handheld on its own, or plug it 
into the unique Excalibur game 
board for a real electronic game. The 
computer can offer hintson — 
moves, and more! 









screen $440 
interface. 7) 119 La 
, Electronic Bar Master 





Mix every drink to perfection! 
Designed to look like a hip-flask, this 
great gadget stores over 1000 2 
drink recipes so you can mix up a f 
storm. It also includes sample f 


"Ivan the Conqueror’ 
Talking Chess Board 
Ordinary chess, evolved into an exciting 
battle! The intelligent computer can 
suggest moves, tell you which of 
your pieces are under attack, 
and more! Great sound 
effects add extra life to the 
game too. 


mn 















toasts for every occasion, and _ 
even bar jokes. 












| Electronic Wine Expert 
The electronic wine connoisseur! |t 
contains over 10,000 reviews and ratings 
from wine experts, and you can save your 
own information too. It also teaches you 
wine basics including terminologies and 
descriptions. = saa 





No need to go to the 
pub! You can choose > are 
fromagame of 8 ball, “UlII}4 
or traditional pool. It uses a 
‘virtual cue’ to give you control, 
with a pool table 
simulated on the 
screen. Great fun! 














FOR INFORMATION AND ORDERING 


TELEPHONE> 1800 022 888 INTERNET> www.jaycar.com.au 


' binoculars. 
~, They have an integrated 


| for their size and 
: efficieny. They are 


| sizes to suit a wide 

















| disco tunes instead of 








100k Mini Digital Camera 
Pocket sized at just 

60 x 43 x 17mm, with a 
maximum capacity of 80 photos. 













camera to take photos 
from a distance. Up to 100 
seconds of video can also be 
recorded.Measures 110 x 90 
x 46mm. Was $74.95 


for) ome Lene hi :):] 


Super Bright Luxeon LED Torches 
The brightest LEDs in 
the world! 


Luxeon LEDs provide 
outstanding light output 





Cat. ST-3333 


4 Cat. ST-3334 


Cat. $7-3338 


available in various 





range of applications. 


=), 
ST-3333 - 1 Watt Torch $59.95 hse 
ST-3334 - 3 Watt Torch $89.95 ¢ A 
ST-3338 - 5 Watt Torch $149.95 Y 


ST-3321 - 1 Watt Head Torch $69.95 


LCD Desk Clock 

with Thermometer 
Stylish and functional! 

It has a great EL blue 
backlight, as well as 
calendar and temperature 
display. Measures 

117(H) x 90(W) x 62(D)mm. 





Soccer Alarm Clock 
Attention soccer 
fanatics! 

This is one alarm you 
won't sleep through. It 
plays ‘ole ole ole’ when 
the alarm goes off. 


Cat. XC-0246 


Disco Alarm Clock 
An alarm with a 
difference! 

Wake up to upbeat 










the usual screeching 
that we all know and 
love. Measures 155 x 
130 x 125mm. 





Electronic Pin Clock 
Looks fantastic! 

It features banks of pins 
that move back and 
forward to form 
numbers, which in 

turn display the time. 

It is great to watch, and 
functional too! 

Mains powered. 











d a 


di 


DARTBOARDS! 
Great for Christmas! Keep your party alive with these 
great games! See our website for further details 


r 


F 


c “~ 


: Mini Radio Co on trolle u 
| Great gift idea! 

| They measure just 65mm long, and are great fun. 
 Modelled on actual cars. Two types available: 

: Turbo Feature: 

: Nissan Skyline - GT-3030 Toyota Supra - GT-3031 
Mitsubishi EVO-VII - GT-3032 Mazda RX-7 - GT-3033 
Mitsubishi Eclipse - GT-3034 

Sound Effects: 

Nissan Skyline - GT-3035 Toyota Supra - GT-3036 
Mitsubishi EVO-VII - GT-3037 Mazda RX-7 - GT-3038 
Mitsubishi Eclipse - GT-3039 


















Tabletop Magnetic Dartboard 


270mm diameter. 


Wall Mount Magnetic Dartboard 


430mm diameter. Cat. GH-1036 





Roll-Up Magnetic Dartboard 
°435 x 375mm. 


Cat. GH-1037 st 
Mini Electronic Dartboard 
°275 x 210 x 40mm. ' 


Novelty Deskt 
Electronic Talking Dartboard fe 
Automatic scoring and voice : Challenge yourself! 


announcement! jarwarvenen ; See who can sink 
z = ! that chip or 


: putt. Moveable hole 
for variation. See website for details. 





































D 1 i 

Rude and Crude ee 
Animated Pen Stand oo 

Your Grandmother won't | 

like it, but you will! | They make a fart sound when 


It lets out a series of amusing tipped upside down. Great for 
sounds and lifts its head when 


you insert a pen into the rear- 


facing rectal receptacle. 
9 p arate? 





Novelty Boss Voodoo Doll 

Show your boss what you really 

think! Twist his arms, break 

his legs, and he will be mt 
Cat. GT-3104 






Makes a great 
farting sound 
when the bution is pressed. 


begging for you to 
come back to work 
with a pay rise. 
Great fun for every one. 






a J | 








A must for Austin Powers fanei 
The Scottish-accented, repulsive 
character from the movie is a 
barrel of laughs. He will belch, 
fart, or say one of 
eight hilarious 
phrases. 


| 





| Activated by a remote 
control, it has three realistic 
fart sounds. 





Novelty Animated Farting Ma 
Endless fun for practical jokers! 
He turns his head and lets out farting 
noises when someone passes by. 
250mm tall. 








Wear this badge and you are sure to 
be the centre of attention as 
everyone tries to 

push your buttons. 











Novelty Animated Flashir 
For the practical joker’s bar! 
He looks around, then opens it coat 
and drops his pants to the tune of 
Beethoven's 5th symphony, then 
Stevie Wonder's Superstition. 


Cat. GT-3102 





Keep this little beauty in your 
pocket or purse. It lets out 

orgasmic sounds at the 
press of a button. 


What a laugh! 



















FOR INFORMATION AND ORDERING 
TELEPHONE> 1800 022 888 


' Great underwater fun! 


' right, and a power dive function. 
' Two types available: 


: Swims underwater! 


: with forward, reverse, left 
' and right, and a power 


| Agreat skirmish gues 


| you question them about the 


| caught. If they lie, they will 


| a mild shock! A great way to play. 






Electric 


| Wait for the light to change from 
| red to green, then hit the button. 
| If you are the last, you will 


| jump the gun or 
| you will get one too! 


PP 

























Dadin Cant 
nadgio Contro 


They have full manoeuvrability 
with forward, reverse, left and 


27MHz Yell 


ow Cat. GT-3044 


Dp 4; Can 
Radio COF 


It has full manoeuvrability 


dive function. Great fun. 
Cat. GT-3225 







Radio Controlled Boat 

Great fun on the water! 
This little beauty speeds 
around the bathtub or 
pool with full 
manoeuvrability. 
Uses an internal 
battery that is 
recharged with the battery pack. 


Shocking Shooting , Game 


Test your aim, and your nerves! You 
and your opponent strap on the chest 
targets, set the guns 
to ‘wimp’ or ‘tough 
guy’ shock level, and 
GO FOR IT! If you are 
‘hit’, you get a mild shock 
through the gun‘s-handgrip. Two 
guns and vests supplied. 













| Shocking Lie Detector 


| Liar liar, pants on fire! 
Your mates will tremble as 


size of fish they say they 
receive a mild shock. Great 


| fun at your next party. 
| HONEST! 


Shocki 


king Tank Battle Set 

These futuristic looking remote control tanks 
have IR cannons to fire at each other. Look 
out though, if you get hit, you will receive 
eSupplied as a pair. 










Cat. GH-1099 


Shock Reac 
How quick are you? 


tion Game 


Qo 


receive a mild 
shock, but don’t 


Cat. GH-1095 


INTERNET> www.jaycar.com.au 





PPP PPP GADGETS pp 


STOCKING FILLERS FOR U 


5 in 1 Multi-Tool : Touch Screen Data 

Folds up to fit in your pocket! © Bank Keychain 

It houses a Phillips and slotted Multiple functions from this tiny unit! 
screwdriver, bottle opener, saw, Store names, phone numbers, email 
and pliers with wire cutter. addresses, and more. Includes alarm 














Measures: clock, calculator and world time too. 
70 x 30 x 17mm ©65(L)x42(W)x15(D)mm. 
when folded. 
Keyring Screwdrivers FM Auto Scan Radio 


Never get caught without one! 
They have a #2 Phillips, and 5mm 
slotted screwdriver. Chrome- 
Vanadium steel for long lasting 
strength. 


Measures just 44 x 44mm! 

At the touch of a button it will scan 

for stations. It is so small you won't 
FP even notice it on your WCE pE 

4 belt while running or 











Data Hold DMM 
Great for the electronics 
enthusiast! 

; It features diode testing, 10A 

{, Current, 6OOVAC/DC, holster, and 
* much more. Great 
features for the price! 


Faraday Hand Powered LED D Torch 
: No batteries required! ss 
: Just shake it up and down to ‘ 
; charge the internal battery, - 
' which in turn powers the LED. 
Waterproof, and floats in water, MReiSeueeELtY 














@4OX%O Measures 165 x 38(dia)mm. 
Barrer oa Larger model also available: 
ee ' 235 x 40(dia)mm. Cat. ST-3342 $24.95 
Go / No Go Alcohol 


Hheath tector Mini Talking Alarm Clock 


Simple indication! 

This unit gives you a quick and easy 
indication of your blood alcohol 
content. A LED simply 
illuminates on readings Measures: 

over 0.05%. Great value! 30 x 77 x 23mm. 


CHRISTMAS GIFT IDEAS FOR 


Talking Pedometer with FM Radio az im 4 in 1 Mars Rover, Boat & Submarine 
Listen to music while you burn calories! ’ 

It announces the steps, distance, ca Ps 
calories burnt and exercise : 
time when you press the 
TALK button, or 
automatically at intervals. 
Integrated auto-scan 
FM radio with 
earphones included. 


of a button! 
It also has an alarm which can be 
set to "cuckoo", cock crow, or a 

conventional beep. 












' : YEW 
t NEW ‘ 
: This thing will go anywhere! = aire H 
; Whether it is driving over rough terrain, UU | 
: crossing water, or diving deep into it, this great craft 
_ | will do it. It uses.a skid steer drive system, or detach! 
| the wheels for full use of the props. i 
Approx 180mm long. 











7 LED D Diving oth 


Waterproof to 30m! .--] p 
en 


eae ™ Remote Controlled Flying Saucer 
: : Soar to new heights of excitement! 
se This untethered flying saucer will 
Final |_Soar into the air, while you maintain § 
EUUS | full control over its height. A small 

; internal battery can be recharged 

‘on the landing base. 

: Saucer dia. is 230mm. 


brightness white LEDs 
and a rubber hand grip. 
Supplied with O-ring 
grease for marine applications. 
Made in Japan! 












Shortwave Receiver 
A great portable radio! 
It is manually tuneable, 
but has an LCD to display 
the precise tuned 
frequency. It receives AM, 
FM, and Short Wave signals 
between 5.95 and 21.85MHz. 
Remote Controlled Battle Tanks 
Great desktop battles! 
Complete with sound effects, 
infrared cannons, rotating 
turrets, and even recoil 
simulations, these tanks 
are great fun to play with. Get two and 
battle a friend! 
Panther tank 
Sherman tank 





Formula 1 Alarm Clock 

A great way to start the day! 

The sound of a Formula 1 motor and a loud 

: hailer voice over saying "Wake Up, Wake Up" 
' gets you revved up to 
start the day. 


NEW) 












sf 





Cat. GT-3046 
Cat. GT-3048 





TELEPHONE> 1800 022 888 INTERNET> www.jaycar.com.au 


Announces the time-at the touch | 





| Fishing Tool Set 


: A must have for every 


: and an LED hand torch, all 


| More than your average compass 


: thermometer! The high quality LCD is 
| @asy to read, and operation is simple 
' with the various 


Great for hiking 
| trips this summer! 
The rugged aneroid mechanism 
allows measurement from sea level % 
to 5000 metres. Includes a small 
: compass, thermometer, 
' lanyard, and belt clip. 


: Desktop Thermometer / 

| Barometer / Hygrometer 
: Stylish and functional! 
: They feature classy analogue dials, and a 
brushed metal finish. They can be desk or 
wall mounted. Measure 188 x 68 x 31mm. 
} Black Cat. XC-0312 
Silver 


NDER $20 


: Electronic Toy Safes 
: Ideal protection 
! against... 
: siblings! 

: Features an 
: illuminated 
| keypad and 
programmable 
combination, 
with voice or 
' sound effects. 
: ©185(H) x 135(W) x 125(D)mm. 

| Pink Cat. GH-1310 Blue Cat, GH-1311 


Digital Tyre Pressure Gauge 
Stay safe on the roads! 
Incorrect tyre pressures 
» can have adverse affects 
"on handling and stopping 
: distance. Keep check on 
‘your tyre pressures easily. 
; Oto 150PSI range. 











All Colours 
7 












| 12V Camping Shower 

| Wash away the cares of the 
| day - no matter how far 

| from civilisation you are! 
The camping shower allows 

; you to take a shower 

; wherever you are. Powered 

{| by your 

| vehicle's 
12V battery. 


UNDER $50 













recreational fisherman! 
It includes a 14 in 1 
multi tool, 0 - 6kg scales, 





in a convenient 
belt pouch. 


Cat. TD-2053 


Handheld Electronic Compass 













NEW 
= aire ° 
UU 


It also features a precision 
stopwatch, alarm clock, and 


buttons. 





g or rock climbing 








Cat. XC-0310 








In Wall Speakers = ___ ‘TFT / Plasma Screen Wall Bracket 3 Piece Surround Sound Add-On 


A great mounting solution! Enjoy the surround sound experience. 


If space is limited, or you gram Woe 


simply don’t want free 
The centre speaker contains a screened 4" 











Completely adjustable! 

It can tilt and swivel 

to give you the best f e 
viewing angle. Suits = 20 /0/4 
screens with 75mm or 
100mm VESA fittings up to 
8kg. 
















standing speakers, then 
these are a great option for 
you. 8 ohm impedance allows 
them to be used in an array of 
applications. See website for 





details. mid/woofer, and 2" tweeter with a 6 ohm impedance. 
2 Way Cat.CS-2440 $99.00 GRMN 0 ua, po The two rear speakers contain‘a 4 full range with a- 
3 Way Cat. CS-2442 $149.00 Wall Mount Speaker Brackets ¢ 4 ohm impedance. wig 

eeeney es Suits Lifestyle series!  [waW 2004 Cat Price $99.95 $30 = 
ae i Ideal for mounting home — yi eee Mien atta: i 
2 Way Ceilin ; cinema effects speakers. 
Spea ers 6 ie Maximum capacity of 5kg, and fully Party Speakers 


adjustable. Add life to your next party! 





Great quality sound! Sold as a pair They make excellent ‘add 
Most ceiling speakers are just i on’ speakers to extend your 
simple single speaker designs. stereo's sound, and will add 
These dual cone speakers are . a new dimension to your 
superior, Suitable for a wide 3 Channel Mixer music. 

range of applications. Use up to three microphones 12" Party Speaker CS-2512 
Two way 6.5" driver CS-2446 $89.95 with one input! 15" Party Speaker CS-2515 
Two way 8" driver CS-2448 $119.95 This great unit will allow 


(Got coresis,] [Cot Co 25i2 | 


\15” version shown 


you to connect multiple 
microphones, and also 
adjust their audio level. embaes Bits ee : 
6.35mm connections, 3m 12 / 240V PA Amplifier 
output lead. Get yourself heard! 

It can be powered from a 
12V battery, or mains 
supply, making it very 
versatile. 20WRMS @ 4 ohm 
output, or 30W max. 

eSuits 4 - 16 ohm loads. 



















Desktop Broadcast Microphone 
Ideal for PA applications! NEW] 

It features a flexible 165mm aie 
gooseneck attached to a sturdy 
aluminium base. It has a "push to 


talk" and "lock" switch for 
convenience. 





Secure Clip- On Earphone 
Won't fall out when you're 

a jogging! They are comfortable 
B&W Video Doorphone to wear, sound great and will 

See who's at your door give you hi-fi performance from 
before you let them in! the Neodymium oe ee ARIS 
The 4" screen lets you see 3.5mm stereo plug. 
your visitors, and you can 
talk to them through the PERE cach! : z 
| handset. Supplied with all Dummy House = ‘ 


mounting Sou ‘ Make your house look d 
Ge" "| alarmed! A 





hardware | 


2 : 
and wiring. It includes a siren cover, 


strobe, and three warning 
Colour Video Doorphone stickers. It looks just like the 
Even better viewing! f i i 
The colour camera, and LCD screen 
give you excellent clarity to the 
picture. Supplied with all mounting 
hardware and wiring. 





price. 


Melcom 5 Sector Alarm 
with Built-In Keypad Deal 


A great system from Melcom! ; 
' The LCD keypad and . i-4 
‘brains’ have been : 





aa combined into the y 
Wireless Doorbell / Intercom Ein ene unitiereasier of 4 
with Door Strike Control installation and 1 


Open the door from anywhere! This operation. It offers a host of gigs 

great unit acts as an intercom, with A great features, as you Les 
a wireless receiver Take it out the would expect from Melcom. 

back, or around the house. It also The kit includes all the parts you need 
has electronic door strike control, to get setup. See our website for full 
so you can let your details. 


visitors in too! 


















Economy Car Alarm 
Basic protection for your 
car! Includes black box 
controller, two 
transmitter keyfobs, 
shock sensor, ignition 
cut out relay, bonnet pin 
switch, siren, and 
wiring. Was $119 


Two Wa Pa in Car Alarm ; 
Full Feature Car Alarm. Keep an | aging car all 


Extra security for peace of Z5) | the time! EZ 


mind! Includes black box i Includes black box 
controller, two controller, two 


transmitter keyfobs, a transmitter keyfobs, foot brake 
shock sensor, ignition cut trigger, car transmitter, shock 


SAVE 
out relay, bonnet pin switch, sensor, ignition cut out relay. $90_ = 
battery backup siren, . bonnet pin switch, battery 

backup siren, and wiring. Was $349 


and wiring. Was $199 AY 
6 ja y Cor FOR INFORMATION AND ORDERING 


TELEPHONE> 1800 022 888 INTERNET> www.jaycar.com.au 

















NEW HARDCORE 





ELECTRONICS! 








product if it 
faulty. Beat that! 


True RMS Commercial 
Contractor Grade 
Clamp Meter 
-©200Amp AC current capability. 
" eVibrating AC voltage detection. 
Audible dangerous voltage 
warning. : 
CAT II! 1000V 


| ey list of ieatins: 


GPO Mains and Earth Leakage Tester 


om 


Make GPO installation and 
checking a breeze! 
Identifies problems with 
wiring, and checks earth 
leakage circuit breakers 
using selectable trip 
current. A must have for 
electricians and 
handymen. 










Hand Crank Dynamo 

Add green power to your devices! 
Just crank the handle for power. It 
can easily be adapted for use in low 
current projects and devices. Crank 
slowly, and the voltage is low. 
Crank fast, and the voltage is high. 
See website for details. 


Teletaper - Telephone Audio Tool maa 
Record phone conversations! 
It is designed for use in call 
centres where a supervisor can 
listen to, or record the 


Pan 


i 


Non-Contact Digital Thermometer 44 
with Laser Sighting <s 
Extremely versatile! ‘ 
Now there is no need to touch the object 
you would like to take the temperature 
of. Simply point and pull the trigger to 
take the surface 

temp quickly and easily. 


STEED th 000 
TELETAPER 


conversation. NOT AUSTEL ins 


APPROVED. 








FOR INFORMATION AND ORDERING 
TELEPHONE> 1800 022 888 






INTERNET> www.jaycar.com.au 





Poriasal Pro Piezo Gas Soldering Iron Kit 
Excellent versatility! 

It features a variable tip 
temp up to 580°C, 15-75W 
equivalent power, and 
around a 45min run time. 
Internal piezo ignition. 





Soldering Starter Kit 

A great way to start! 

It includes a Duratech 25W 
soldering iron, quality metal 
stand and sponge, a length of 
solder, and a de- 
soldering wick. 


Antistatic Soldering Station goot§ 
High quality, great price! ( ) 
If you want a fantastic 
nem station that 
won't break the bank, 
the Goot is for you. It 
is ESD safe, has a 
digital temperature 
adjustment from 200 to 
480°C at 65W, anda lightweight 
soldering pencil. 


10MHz Single Trace Oscilloscope 
Fantastic price! 

If you only use a CRO 
occasionally, then this 
model is suited for you. It 
has a host of great features @ 
that you would expect to 
see ina quality unit. 






This section is dedicated to what's new 


















It bristles with safety features including 


‘product of this quality, at this price. See website for 





ite) g the Hardcore Enthusiast. 


_ REPAIR TECHNICIANS 
__ |Grab one of these now as 
























1000V 7 Piece Screwdriver Set 
GS and VDE tested 
and approved. 
Soft rubber grip 
handles, with 
insulation right 
to the tip. 
CHECK THIS 
GREAT PRICE! 


Digital Vernier Caliper 
No eye strain taking readings! 
The clear LCD shows the measurement in 





Precision Mini 


Metal Lathe Deal — 2» $107.80 worth 
ae of parts 

Industrial quality _ already 

on a budget! included! 


This 
fantastic 
unit has a 
FULL 
cast iron 
bed, frame, 
and head stock 
assembly, just like industrial lathes. 













a plastic chuck cover which must be down for the 
machine to operate. This prevents you from starting 
the lathe with the chuck-key in! We have not seen a 












details. The cutting tools, drill chuck, and live 
centre and all usually sold extra, costing 
over $100 more, but are 
included in the price! 









Driveway Automatic Entry Sensor Kit 


EXCLUSIVE TO JAYCAR! 
Ref: Silicon Chip . 
Nov 2004. 
Automatically 
open your 
electronic gates or 


automatic garage door as you approach in your 
vehicle, without the use of remote controls! It uses 
a large coil sensor to detect moving metal (eg a car 
chassis), which reduces false alarms from animals 
and people etc. Kit supplied with PCB, silk screened 


Cat. KC-5402 
179 


USB Mains Board Switch Kit 


machined case, pre-wound and 
insulated 5000 turn coil, and all 
electronic components. _ 


Automatic peripheral switching! 
Ref: Silicon Chip Nov 2004. 

This project 
allows you to 


it's there! Kit includes PCB & all 
electronic components. 
Requires a mains powerboard. 


Luxeon Star LED Driver Kit 
Power 1W, 3W, and 5W Luxeon LEDs 


from a 12V source! a 


Ref: Silicon Chip May ‘04. 
Save $$$ off purchasing 
pre-built drivers. Kit 
includes PCB, and all 
electronic components. 





YOUR LOCAL JAYCAR STORE 


Albury Ph (02) 6021 6788 
Bankstown _ Ph (02) 9709 2822 
Bondi Junction Ph (02) 9369 3899 


Brookvale Ph (02) 9905 4130 
Campbelltown Ph (02) 4620 7155 
Erina Ph (02) 4365 3433 
Hornsby Ph (02) 9741 8555 
Newcastle Ph (02) 4965 3799 
Parramatta Ph (02) 9683 3377 
Penrith Ph (02) 4721 8337 
Silverwater Ph (02) 9741 8557 


Ph (02) 9439 4799 
Ph (02) 9267 1614 
Ph (02) 9531 7033 


St. Leonards 
Sydney City 
Taren Point 


Wollongon Ph (02) 4226 7089 
Coburg Ph (03) 9384 1811 
Frankston Ph (03) 9781 4100 
Geelong Ph (03) 5221 5800 
Melbourne Ph (03) 9663 2030 
Ringwood Ph (03) 9870 9053 


Springvale _ Ph (03) 9547 1022 
O 


Aspley Ph (07) 3863 0099 
Brisbane - Woolloongabba 

Ph (07) 3393 0777 
Gold Coast - Mermaid Beach 

Ph (07) 5526 6722 
Townsville Ph (07) 4772 5022 
Underwood Ph (07) 3841 4888 
AUSTRALIAN CAPITAL TERRITORY 
Canberra Ph (02) 6239 1801 









Hobart Ph (03) 6272 9955 
SOUTH AUSTRALIA 
Adelaide Ph (08) 8231 7355 
pee Park Ph 0a 8276 6901 
WESTERN AUSTRALIA 
Perth Ph (08) 9328 8252 
NORTHERN TERRITORY 

Darwin Ph (08) 8948 4043 


Newmarket - Auckland 

Ph (09) 377 6421 
Glenfield - Auckland 

| Ph (09) 444 4628 
Ph (04) 801 9005 





Wellington 


Christchurch Ph (03) 379 1662 
Freecall OrdersPh 0800 452 9227 


aycar 








have your peripheral devices switch automatically 


when you switch on your USB equipped PC. It will fit 
INSIDE many power boards, so you won't even know 





Gant 


Convert composite video to 
S-Video and enhance it! 


your VHS videos to DVD with your 


mains plug pack, and all electronic 
components. 


Gant 


Video Enhancer and Y/C Separator Kit 





Ref: Silicon Chip August 2004. Planning to transfer 


project enhances & sharpens the picture, as well as 
converting to S-Video for a high quality transfer! Kit 
supplied with through-hole plated and solder masked 
PCB, case, silk screened and laser cut 
panels, quality Belden RG58 cable, 










SMS Controller Kit 
Control appliances from anywhere! 
Ref: Silicon Chip Nov 2004. * 
The SMS controller kit works 
with Nokia 3210, 3310, 5110, 
and 6110 models to control 
electronic outputs, and gives 
you a host of control options. . 
The possible uses are almost endless! 
Kit includes PCB, pre-programmed 
micro, and all electronic components. 
Requires Nokia data cable. 






computer? This 


Cat. KC-5400 
$490 
Component to RGB Converter Kit 


Superior video quality! ; 


Ref: Silicon Chip May 
2004. 

Component video is the 
best quality format 


Cat. KC-5394 
179 






~~ am. 





se 





AV cable. This cable has a known, 


Cat. KC-5401 
$ 5 





The Jaycar kit is supplied with genuine Belden RG58 


propagation delay so you can be confident the 
propagation delay will be spot on. Beware of inferior 
kits that use cheap "house" brand cable that might 
have wildly variable propagation delay characteristics. 








available, but it your TV or Plasma screen 
consistent 


etc only accepts RGB inputs? Build this unit and get 
the best.out of your equipment. Kit includes PCB, 


Cat. KC-5388 


case, silk-screened punched panels, 
colour coded RCA sockets, 9VAC 











USB Power Injector Kit 


A power boost for 
your USB port. 
Ref: SC Oct 2004. Give your 












peripherals the power your PC can't 
supply. Kit supplied with PCB, case, 
Aa 

















plugpack, and all electronic components. 


Dr Video Kit MkII 

An even better video aéant 
stabiliser! 

Ref: Silicon Chip June ‘04. 
Movie companies deliberately 
tamper with the video signal to 


restrict copying. Get the picture you paid for and strip 
out these annoying signals from composite or S-video. 


Kit includes PCB, case, panels and Cat. KC-5390 
$99% 





=; 
oe 














all electronic components. 





Nitrous Fuel Mixture / Motor 
Speed Controller Kit 

| Save a fortune over 

| pre-built units! 

| Use it with an injector to fire 
nitrous fuel into your engine, or 

| control an electronic water pump 
| etc.Kit supplied with PCB and all 
| electronic components. 











Cat. KC-5382 











| Independent Electronic 

| Boost Controller Kit 

| Superior control over the boost 
curve! Features two individually 
programmed curves for a "wet & 
dry" or "street and race" type boost 
setup. Requires the KC-5386 Hand 








Cat. KC-5387 





Controller for programming. Kit supplied with 





silk screened and punched 
High performance Electronic 
Published by Silicon Chip 
engine management works, [eqt_gs-5080 
It can be completely 
entire load range with excellent 
KC-5386 Hand 
Digital Fuel Adjuster Kit 
tune the fuel system 
Controller for programming. 





$79-5 







_ PCB, case, and all electronic components. 





| Hand Controller Kit for Digital Adjusters east 
| Programming or real time display! aa eraee 

| It controls the KC-5385 Digital Fuel | 
Adjuster, KC-5384 Digital Pulse 
Adjuster & KC-5387 Independent 










panels, and all electronic 
components. Cat. KC-5399 
$29.95 
Projects for CarsBook = gy 
All the instruction, and more! ae p 
magazine, it shows in full colour, all 
projects, in addition to chapters on how 
DIY modifications, and more! 
Over 150 pages. 
Digital Pulse Adjuster Kit 
Add an extra injector! — 
programmed over the 
mapping resolution. Cat. KC-5384 
Requires the — 
Controller for programming. 
Complete fuel injector mapping! 
Upgrade injectors then aunt 
for optimum performance. 
Requires the KC-5386 Hand 
Kit supplied with PCB, case, and 
all electronic components. 





intelligent Turbo Timer Kit 


Take care of your turbo! = 
It determines how 

hard you have been 

driving, and idles the 

motor for an appropriate period 
after ignition switch off to assist 
in turbo cooling. Kit supplied with PCB, and all 
electronic components. 


JAYCAR - No. ] FOR KITS 
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PRICES VALID TO 
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Cat. KC-5383 


S445 


Electronic Boost Controller. Program - 
remove or leave connected for real 
time display! Kit supplied with PCB, case, 
and all electronic components. 


















Cat. KC-5386 ] 
$59.95 
Digital Speedo Corrector Kit 


Re-calibrate your speedo! |f you upgrade your 
gearbox or change diff ratios, your 
speedo may not read correctly. : 
This project compensates at a 
programmed level, working 
with electronic speed sensors. 
| Kit supplied with PCB, and all electronic 
| components. 
















Cat KC-5380 


INTERNET> www.jaycar.com.au 





FOR INFORMATION AND ORDERING 
TELEPHONE> 1800 022 888 




















Prime Electron- 
ics have released 
a new range of 
“Tumiled” indoor/ 
outdoor LED fit- 
tings designed for domestic, commer- 
cial/display, marine, mobile home and 
caravan applications. 

The advantages of LEDs in lighting 
applications are becoming more and 
more appreciated, with long life (typi- 
cal 100,000 hours), high efficiency 
and low power. Unlike halogen lights, 
LEDs are also vibration proof. 

The range includes two models 
which are not only weatherproof (so 
can be used oudoors as garden lights 
which are becoming very popular) but 
are completely submersible so can be 
used in ponds and pools (pictured 
above). 

One of these has a brass finish while 





ee 
Comsol solves the USB cable tangle 


With its offer of high-speed periph- 
erals connection, USB is fast becoming 
the computer interface of choice. Un- 
fortunately, the variations in the shape 
and size of connectors often demands 
the purchase of multiple cables to 
interconnect various devices. 

USB specialist, Comsol, has an- 
swered this problem with a neat five- 
in-one cable solution. 

The 5-in-1 Quicklink Cable is just 
one cable but has five interchangeable 
connectors that cover the majority of 
peripherals found on the Australian 
market. 

It is simply a matter of selecting the 
appropriate connectors for the task 
then plugging the devices together. 
The two-metre cable is fully USB 2.0 
compliant, providing data transmis- 
sion up to 480 Mbps, and the cable 
has both foil and braided shielding 
to reduce any chance of electrical or 
radio interference. 

With the supplied connectors, five 
configurations are available: 

* A Male to B Male « A Male to A 
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Prime’s new 
LED light fittings 


the other is black 
powder-coated. 

Others in the new 
range are virtually 
drop-in replace- 
ments for existing 
low-voltage downlights, with a 57mm 
ceiling cutout (MR11 size). The gim- 
balled fittings are available in white, 
gold, gold/chrome and stainless 
steel. 

All of these fittings require a 3.6V 
power supply which is also available 
from Prime Electronics. 

The fittings can be inspected at 
Prime showrooms in Brisbane, Sydney 
and the Gold Coast. 


Contact: 
Prime Electronics 

22 Campbell St, Bowen Hills, Qld 4006 
Tel: (07) 3252 7466 Fax: (07) 3252 2862 
Website: www.prime-electronics.com.au 
















Female « A Male to Mini B Male ° 
Mini A Male to B Male ¢ Mini A Male 
to Mini B Male 

The Quicklink kit fits into a carry- 
ing pouch which can be carried in a 
notebook case. 

With a suggested retail price of 
$29.95 and covered by a lifetime 
warranty, the 5-in-1 Quicklink Cable 
is available from leading accessory 
retailers. 










Contact: 
Comsol Pty Ltd 

PO Box 570 Sydney Markets NSW 2129 
Tel: (02) 9701 8800 Fax:(02) 9701 8811 
Website: www.comsol.com.au 


—— 


MicroZed staging 
PICAXE Fair 


Australian distributors of PICAXE 
products, MicroZed, will celebrate 
the amazingly versatile devices’ sec- 
ond anniversary in Australia with a 
PICAXE Fair to be held in Sydney 
on Friday, December 10. 

The fair will run from 10am to 
5.30pm in the Concord RSL Club 
auditorium, which is a 10-minute 
walk from Concord West railway 
station. 

Several international guests will 
be attending the fair, including 
the “father” of the PICAXE, Clive 
Seager; SILICON CHIP PICAXE col- 
umnist and guru Stan Swan; and 
author David Lincoln. SILICON CHIP 
will also be represented by Editor- 
in-chief, Leo Simpson. 

MicroZed principal Bob Nicol 
said that many schools and indi- 
viduals are planning to bring their 
PICAXE projects along to show, with 
prized being offered for the best. Bob 
also invited those with unfinished 
or “problem” projects to bring them 
along too, with the opportunity of 
free advice and assistance from 
other PICAXE enthusiasts — maybe 
even Clive Seager himself! 

For more information, visit the 
MicroZed website, www.microzed. 
com.au or www.picaxe.com.au. 


STEPDOWN 
TRANSFORMERS 


60VA to 3KVA encased toroids 












































Harbuch Electronics pty ita 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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DSE <$200 
Function 
Generator 


Dick Smith Elec- 
tronics have submit- 
ted their new FG-30 
Function Generator 
for evaluation — and 
it shapes up asa nice 
instrument! 

The mains-pow- 
ered device offers an 
output of 0.5Hz to 
3MHz in six steps, with sine, square, 
triangle, ramp, positive pulse and 
negative pulse waveforms (ramp and 
pulse waveforms to 2.5MHz). 

A rotary switch controls output 
frequency. 

Minimum and maximum outputs 
are 0.1V/20V peak-peak on no load and 
0.05V/10V peak-peak with 50Q load. 
The synchronous output is a fixed 
3V peak-peak with a rise time of less 
than 30uS. Sweep generation is linear 
and log switchable with a 5s to 10ms 
speed, continuously adjustable, and a 

sweep width of 1:1 ~ 1:100. Asa pulse 
generator it can deliver an adjustable 
pulse width from 100ns to 0.4s. 






Keeping old TV sets out of landfill 
is now a major environmental objec- 
tive for industry. 

The Consumer Electronics Sup- 
pliers’ Association (CESA) has 
established Product Stewardship 
Australia Ltd, a not-for-profit com- 
pany that will manage and promote 
the disposal and recycling of TVs in 
an environmentally sound manner. 





website 
is(tueks 
can access any of these organis 
the SILICON CHIP website (silico 
WebBLINK and then on 


you're looking for. 
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Keeping TVs out of landfill: new 


SILICON CHIP 
WebLINK 


How many times have you wanted to access 
but cannot remember their site 
an exciting new concept from SILICON CHP: you 
ations instantly by going to 
nchip.com.au), clicking on 
the website graphic of the company 
It’s that simple. 





Stability is 0.1% after 15 minutes 
and 0.2% after 24 hours. Overall] unit 
size is 275 x 90x 300mm and it weighs 
in at 2.5kg. The handle tilts down to 
become a stand, as shown above. 

With a catalog number of Q-1826, it 
is priced at $198.00. It is only available 
at DSE PowerHouse stores or through 
web/mail order (not stocked in “nor- 
mal” DSE stores). 







Contact: 
Dick Smith Electronics 

Reply Paid 500, PO Box 500, 

Regents Park DC NSW 2143. 

Tel: 1300 366 644 Fax: (02) 9642 9155 
Website: Www.dse.com.au 







It is an industry-led initiative that 
will divert thousands of tonnes of TVs 
from landfill each year. It also reflects 
industry’s commitment to an environ- 
mentally sustainable future. Initial 
focus will be on a phased national 
scheme that will see the collection and 
recycling of televisions commencing 
in major capital cities, extending later 
to other cities and regions. 


a company’s 
name? 


loads, and much more 


Tel: 1800 022 888 


TV recycling organisation formed 


Our website is updated daily, with over 
5,500 products available through our 
secure online ordering facility. 
Features include semiconductor data 
sheets, media releases, software down- 


JAYCAR ELECTRONICS 


WebLINK: WWW. jaycar.com.au 






























Altronics launches 


new improved website 


Altronics have recently launched 
their new 2005 website. The new 
site features much improved naviga- 
tion and search functions, as well as 
significant updates to make ordering 
goods easier. 

The site now has full support for 
retail, trade, government, schools and 
wholesale customers, Pricing and 
quantity breaks are all tailored for 
every customer’s particular Tequire- 
ments. 

The new search function has been 
totally re-written allowing customers 
to receive more effective keyword 
results, plus search by brand name or 
catalog index entry. 

In addition, Altronics have in- 
creased the size of all product images 
for easier viewing, added hundreds 
of new downloadable brochures & 
manuals and re-categorised thousands 
of products ensuring it’s easier to use 
than ever before. 


Contact: 
Altronics 

PO Box 8350, Perth Business Centre 6849 
Tel: (08) 9528 2199 Fay: (08) 9428 2198 
Website: www.altronics.com.au 





















Product Stewardship Aust is cur- 
rently seeking membership from 
industry. All suppliers of TVs are 
encouraged to be socially responsible 
and commit to the new company. 


Contact: 


Product Stewardship Aust Ltd 
Tel: (02) 6247 4655 
email: bdouglas@aeema.asn.au 
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: fies. 20a) Saas ton 
JED designs and Manufactures a range of 
Single board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital I/O for PCs 
and controllers. JED also makes a PC PROM 
Programmer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
el: (03) 9762 3588 Fax: (03) 9762 5499 
WeDLINK: jedmicro.com.au 













siliconchip.com.au 


Want to set up a wireless hotspot? 





If you run a pub, motel, restaurant, 
VIP lounge or coffee shop, business 
service center, conference room or 
similar and want a small business on 
the side... or maybe you are simply 
feeling altruistic and want to give 


Techtime 10V DC portable calibrator has 6.5 digits resolution 


One of the most frequently used 
multimeter scales is the 0-20V DC 
range. In many industries such as IT 
servicing, battery recharging equip- 
ment, auto-electrical, process control, 
medical and telecoms equipment, the 
need for an accurate reading result is of 
great importance to the technician, for 
aiding diagnosis, or to assist with critical 
adjustments related to the equipment 
performance or output. 

Usually the voltage measuring in- 
strument used for setting such critical 
parameters is calibrated by a recog- 


mobile computer users access to the 
‘net, MicroGram has the perfect prod- 
uct for you. It’s specially designed for 
a Hotspot environment, integrating 
access control and wireless network 
access into one system to fulfill the 
needs of a Hotspot. 

The 11451 can immediately achieve 
compatibility with the current net- 
work configurations, making it the 
ideal choice for any WLAN infrastruc- 
ture owner. 

It supports 802.11b and 802.11g 
modes and it incorporates conven- 
ience, efficiency and other. useful 


characteristics that users of wireless 
hotspot services are looking for. 

A thermal receipt printer (not in- 
cluded) can be attached to the unit to 
print out users’ account details, usage, 
login details etc. 

The Cat 11451-13 Wireless Hotspot 
has a recommended retail price of 
$1199.00 and is available direct from 
MicroGram Computers. 


Contact: 
Microgram Computers 

1/14 Bon Mace Cl, Berkeley Vale 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 
Website: www.microgram.com.au 












reference for AD-DA 8,10, 12,14 and 16-byte 


= converters and checking of multimeters and 


She Agilent RS temenme 


indicating meters within calibration intervals. 
It suits auto-ranging digital or switched- 
range digital/analog meters. 

It can be run from a 240V AC plugpack, 
or for field use from a vehicle 12V cigarette 
lighter socket, or from a 12V SLA Battery. As 
the circuitry used in this device is far more 
stable, in terms of drift, than any production 


aa digital multimeter, itis possible to carry out 





many thousands of highly accurate calibra- 
tions for the cost of only the initial purchase 
price. 





nised Test & Measurement Laboratory, and a Calibration Report of 
the multimeter or indicating meter is then issued. The report will 
also recommend the calibration interval, or “due date” for the next 
calibration - usually 12 months in most cases. Depending on the 
type of meter or indicator this can cost from around $200 to $400 
for each calibration — quite an annual outlay for a company that may 
have 10-20 or more field or service technicians, each one requiring 
a calibrated multimeter. 

A Sydney company, Techtime, are manufacturing in Australia a 
certified portable 10V DC Calibrator that will permanently eliminate 
calibration costs of 10V DC and/or 20V DC scales. 

Applications include the calibration of analog and digital multimeters 
(3.5 — 6.5 digits), indicating meters (analog or digital), a precision 


_ We speci-" 
Pow frequency control products to the highest 
international standards: filters, DIL’s, voltage, 


temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


A multimeter connection lead (banana plugs to banana plugs) are 
included, as are a 240-12V approved plugpack, an owner's opera- 
tion manual and a calibration certificate, traceable to the Australian 
National Measurement Institute (or Telarc NZ). 

The Techtime 1065 Calibrator is only available direct from the 
manufacturer. For an Adobe PDF which includes specifications and 
ordering information, 
email your request. 

Prices are $375 
(inc GST) with a NATA 
Certificate, or $300 
with a Techtime Fac- 
tory Certificate. 













Contact: 
Techtime 

PO Box 252, Roselands NSW 2196. 
Tel: (02) 9759 4466 

email: peterwun@bigpond.net.au 


This valuable 
WebLINK 
Space for Rent! 


At QUESTRONIX we specialise in conversion, 
switching and distribution equipment for VGA, 
video and audio. We have been serving the 
audiovisual industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 
as being a 100% Australian manufacturer we also Call BENEDICTUS SMITH 
importa range of innovative andinteresting tems. Pty Ltd on (02) 9211 9792; 


QUESTRONIX - oremail = 
Tel: (02) 4343 1970 Fax: (02) 4341 2795 info@benedictus-smith.com — 
: WebLiNk: .questronix.com.au Z : 5 : 


Want to be NOTICED? Without 
costing you a fortune? 
To reserve your place in 
Siticon Cup WeEbBLINK, 


DECEMBER 2004 





Based on the popular PICAXE processor, 


this simple weather station will “wirelessly” 
transmit temperature and humidity data to a 
receiver up to 200m away. Build one for your 


backyard. 


By NENAD STOJADINOVIC 


HE RADIO MODEMS presented 
T=: the November 2003 and May 

2004 issues have proved to be 
very popular and it’s been an educa- 
tion to see some of the uses they have 
been put to. One of the most common 
FAQs concerned the monitoring of 
weather, so in response to what is 
clearly a widespread fascination, I’ve 
decided to produce a simple weather 
station design. 

Educational value was a major 
consideration, so I decided that the 
best arrangement would be to have 
a PICAXE-18A handling all of the 
smarts. This would be followed by a 
serial data modem (from the Novem- 
ber 2003 issue) that simply relayed the 
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various readings to a receiving station, 
where they could be displayed. The 
avid experimenter or student would 
then be able to poke around the sample 
code to their heart’s content, secure in 
the knowledge that they don’t have to 
worry about messing up a complex RF 
data link. 

A computer is one of the easiest 
ways to present the readings, so the 
results go into the COM port of an old 
IBM-compatible running Hypertermi- 
nal. Fig.1 shows the basic layout. 


And now the weather 


The PICAXE takes a reading from 
a Dallas DS18B20 temperature sensor 
and a humidity reading froma Honey- 


















This view shows the completed <x 
Weather Station board (bottom) with 
its companion Radio Modem Trans- 
mitter board connected. 


well HIH-3610-001. The readings are 
processed and loaded into the modem 
transmitter, together with informa- 
tion to make it more easily readable 
by the user. In the example program 
listing, the PICAXE loads bytes that 
correspond to “T = ” before loading 
the temperature value and “RH% = ” 
before the humidity. 

The receiver will then simply print 
the received bytes onto the screen re- 
sulting in, say, T= 24, RH% = 64 
an added refinement, I have fg 
up the data with a separate 
sion that sends an <éz 


T= 12, RH% = 64 


Fig.1: block diagram of the Weather Station. It uses a PICAXE microcontroller to monitor temperature and 
humidity sensors and this then drives a Radio Modem Transmitter (described in November 2003). The RF signal is 
picked up at the receiving station, decoded and fed into a PC which displays the data. 


(line feed) command so that you end 
up with a neat list of readings down 
the lefthand side of the screen. Why 
a separate transmission? Because the 
modem accepts only 16 bytes at a 
time and by the time you’ve loaded 
T<space> = <space>, etc, there isn’t 
room for the <enter> and <LF>. 

Speaking of refinements, I’ve de- 
signed in an elegant switchmode 
power supply from the clever people 
at Maxim. Based on the MAX757, it 
will accept any voltage between about 
0.5V and 5V and turn it into a stable 
5V. Not only can you use a 1.5V bat- 
tery rather than an expensive 9V type, 
you can also use a solar cell and Nicad 
battery for “eternal” power. 

As shown in the photos, my version 
was built into a cheap solar garden 
light, currently being sold just about 
everywhere in almost any form you 
can imagine. 

Using garden lights was a real boon, 
especially as they can be found for 
around $10. The innards consist of 
a solar cell charging a Nicad battery 
through a diode, followed by a sim- 
ple circuit that switches the LED on at 
sunset. Conversion consists of evicting 
the original circuit board and wiring 
the weather station in its place. 


General arrangement 


The weather station is in the form of 
three separate logical building blocks. 
First, let’s look at the power supply 
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which is a DC-DC switchmode con- 
verter operating in boost mode — see 
Fig.2. Current from the low voltage 
supply flows through inductor L1 
and into pin 8 of the MAX757. The 
boost effect relies on the fact that the 
current in a coil is slow to start flowing 
and equally slow to stop once it does 
— think of it as an electronic version 
of a flywheel. The current is allowed 
to get up to a good clip and then pin 
8 suddenly switches it off. 

The energy in the coil then has no- 
where to go except through diode D1 
and into the 100uF storage capacitor 
— think of the capacitor as a water 
tank. The clever part is that the final 
voltage on the 100uF capacitor can be 
controlled by varying the ratio of the 
on to off times of pin 8. Pin 2 monitors 
the voltage output and it is compared 
to a reference voltage generated by a 
potential divider made up of the 33kQ 
and 11kQ resistors. 

The MAX757 also has provision 
for a low voltage warning at pin 4. I 
haven’t used it in the weather station 
but have provided for the possibility. 
Thus, R2 is deleted and a wire link is 
put in place of R6. 

The PICAXE is the heart of the 
circuit. The temperature sensor out- 
puts a digital signal which is read 
by a PICAXE command specifically 
designed for this particular sensor, 
called “READTEMP”. The humidity 
is handled by an A/D conversion fol- 


lowed by a mathematical equation that 
is evaluated by the PICAXE to arrive at 
a humidity reading from 0-100%. 

It is important to note that both of 
the readings are heavily processed to 
turn them into something that can 
be read by people. For example, the 
temperature sensor is itself controlled 
by its internal microprocessor and the 
PICAXE must establish communica- 
tions, download the temperature read- 
ing (in a special format), convert it to 
amore human readable form and then 
finally convert it to the ASCII format 





ALS 5% ay 
The circuit is built into a low-cost 
solar-powered garden light and is 
powered from the existing solar cell 
and Nicad battery. 
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DS18B20 
ae P24 
ft 


D1 1N5817 


'GARDEN 
POWER SUPPLY 


“OPTIONAL COMPONENTS FOR 
"LOW BATTERY' INDICATION (SEE TEXT) 


$6 ~PICAXE WEATHER STATION 


Fig.2: there are basically three parts to the circuit: (1) the weather station 
circuitry consisting of PICAXE IC1 and the humidity and temperature sensors; 
(2) a radio modem transmitter; and (3) a simple switchmode power supply. 


which computers use for display 
purposes. 

The radio modem then has the sim- 
ple job of taking the resulting data and 
making sure it arrives at the computer’s 
COM port in good order, exactly as a 
good post office does. 

There is an unusual feature in that 
the modem is actually powered by the 
PICAXE! 


Construction 


Start the construction by building 
the power supply section only, taking 
extra care to correctly orient the ca- 
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pacitors and diode. Once it’s finished, 
connect a 1.5V battery and measure 
the output at pin 6; it should be very 
close to 5V. 

Next up is the modem, which is as- 
sembled as per the included instruc- 
tions. You will be making life hard for 
yourself if you don’t test the modem 
before use — this is most easily done 
by soldering a temporary link between 


‘the SEND pin and ground. Plug the 


receiver into your computer, fire up 
Hyperterminal at 1200 bits/sec and 
apply 5V to the transmitter. If you 
get a neat series of ‘012345678:;<=>’ 


COIL ANTENNA 


iain 


24T OF 25G ECW 


D1 1N5819 


**USE A 'LOW ESR' CAPACITOR FOR 
HIGHEST EFFICIENCY. HOWEVER JUST 
ABOUT ANY 100yuF CAP WILL WORK 


IN5817, 1N5819 








K 





then you can be fairly sure the modem 
works. If it does, remove the temporary 
link and put the modem aside. 

Next, solder in the two sensors and 
put the programmed PICAXE into its 
socket, then solder in the modem. 
Apply power — if all is well, you will 
get a line on your screen with the 
temperature and humidity, followed 
a short time later by a line feed. 

If not, the first thing to check is the 
power and control lines to the modem 
transmitter. The power is supplied 
by pin 8 of the PICAXE and SEND 
is controlled by pin 7. Power should 
of course sit at 5V and the SEND pin 
should blip down to OV twice every 15 
seconds or so. Data is supplied to the 
modem via pin 9 and you should see 
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photo below right. 





Above: this photo shows how th 
board assembly is mounted on 

the bottom of the plastic solar-cell 
housing. 


two brief “blurts” of data at the same 
15-second repeat rate. 

If you get lines of data on your screen 
but the temperature or humidity value 
is wrong or non-existent, check the 
orientation and electrical integrity of 
the sensors. 


For the experimenter 


I have included several features to 
more easily adapt the weather station 
to various tasks. Probably the most 
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Fig.3: follow this wiring faa to Zale the Weather Station PC 
board, The Radio Modem Transmitter board can be mounted at right 
angles on this board and connected using tinned copper wire links — see 


important is that the PICAXE powers 
the modem, specifically intended for 
low-power operation. The PICAXE 


a ok-me R-KeK-Baker- Eas 
DC-X Re-invented 


SHURE Keim Conene 
Own Legend 


The new DC-X continues the 
legend as the benchmark for 
performance and value... 


Why? Here's some reasons... 
Superb Accuracy 
Brilliant Bass 
Amazing Efficiency 


Kits available from $1,149. 
Also available fully assembled 


Call or visit our web site for 
more details! 


DC-X Gen IV 


WAI Vl 


RES ERE CH 
BUILT BY US, SOLD BY US 


52-54 North Terrace 
, Kent Town 5067 South Australia 


FreeCall 1800 818 882 
www.vaf.com.au 
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Fig.4: reproduced from the November 2003 issue, this diagram shows the Radio 
Modem Transmitter (Tx) circuit. [C1 (an 8-pin PIC microcontroller) receives 
serial data — in this case from the PICAXE on the Weather Station PC board 


— and then sends it to the receiver via a UHF transmitter module. Fig.7: parts layout for thE Ra dio 


Modem receiver board. 














NOTE: 
—X = NOT CONNECTED 





Sf RADIO MODEM RECEIVER 


Fig.5: again described in the November 2003 issue, the front end of the receiver circuit is almost a mirror image of 
transmitter. PIC microcontroller IC1 receives data from the UHF receiver module and — after decoding and error check 
— passes it on to the PC’s serial port via a MAX232 receiver/driver chip (IC2). The optional external DATA output is not © 
used for the Weather Station. | oS 
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1 Toko 22uH inductor (494LYF- 
0084M) 

1 PC board, code 07112041, 61 
x 39mm 

1 18-pin DIL IC socket 


Semiconductors 

1 1N5819 Schottky diode (D1) 

1 PICAXE-18A microcontroller 
(IC1) 

1 MAX757CPA DC-DC converter 

. (IC2) 

1 Dallas DS18B20 smart 
temperature sensor 

1 Honeywell HIH-3610-001 
humidity sensor 

1 Radio modem Tx/Rx pair 


Capacitors 
1 220uF 10V electrolytic 
1 100uF 16V low ESR electro- 
lytic* 
1 100n (0.1u.F) monolithic (code 
~ 100n or 104) 


Resistors 

1 33kQ 1 10kQ 

1 11kQ 1 4.7kQ 
R2 — optional, see Fig.3 
R6 — wire link, see Fig 3 


* A low ESR capacitor will give 
fractionally higher conversion 
efficiency; they can be found at 
Altronics and Jaycar. | person- 
ally don’t bother and just fit an 
ordinary capacitor. 





demo code transmits readings every 
15 seconds or so and metaphorically 
drives around in circles in between 
times. 


Low power operation 


Low power operation usually re- 
quires that the transmitter power is 
turned off (by pulling pin 8 low) and 
the PICAXE is put to SLEEP between 
transmissions. You may also find that 
15 seconds is too short a time between 
transmissions for the battery to main- 
tain and so the PICAXE may need to 
sleep for, say, five minutes at a time. 

There are several extra inputs and 
outputs on the board, perfect for extra 
tasks such as reading rainfall or solar 
radiation, turning on fans, etc. Ifa com- 
mon theme emerges, I may develop 
some extra modules to plug into the 
basic unit. 

As mentioned, the MAX757 DC-DC 
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Demonstration|PICAXE|Program 


; DEMO.BAS by Nenad Stojadinovic 
; This software is freeware and may be freely distributed 


; This software is written for the PICAXE 18A or 18X and reads temperature from 

; a Dallas Semiconductor DS18S20 and relative humidity from a Honeywell 

; HIH-3610 sensor. Either the temperature or humidity section of the program can be 
; used on its own, just cut out the bit you don’t need. Likewise the screen control 

; section can be modified or cut out for use on LCDs. 


; The temp and RH data is converted to ASCII and sent out at 1200 baud (N,8,1). 

; Provision is made to control a radio modem transmitter, as detailed in Silicon Chip, 

; Nov 2003. Output pin OUT 3 remains high until all sensor data is accumulated by the 
; PICAXE and then it is pulled low for 100ms to trigger a radio transmission. Email to 

; viadimir@u030.aone.net.au for more information. 


; This software is based on articles originally published in Silicon Chip, Nov 03 and 
; March 04. 


; OUT 3 connected to the transmitter’s DATA line (high when idle) 

; OUT 2 connected to the transmitters POWER input 

; OUT 1 connected to the transmitters SEND line (high when idle) 

; DS18B20 temperature sensor connected to IN 6 

; Honeywell HIH-3610-001 relative humidity (RH%) sensor connected 
; to IN 2 which makes an A/D conversion of the sensor voltage 


; NOTE 1: putting the “#” before the register transmits the data in ASCII format 
; that is suitable for computer comms progams (eg, Hyperterminal) or LCD displays 
; such as the AXE 033. 


; NOTE 2: This program sends a comma (44) after the temperature and a line feed (10) 
; and carriage return (13) after the humidity. You can change this to anything you like, 
- and you can also delete the "T = " and "RH =". For example, you might like to log the 

; temp and RH over a period of time and this is easily done using MS Excel by reading 
; in the received data as comma Separated variables (CSV). 


: NOTE 3: The humidity sensor relies on a very accurate 5V power supply. Test the 

; sensor by breathing on it — if it goes over 100% RH,check the power supply voltage 
; or adjust the equation (see the SC article in Nov. 04). Note though that humidity 

; sensors are not all that accurate — a few percent variation is considered very good. 


high 3 ‘Initialise DATA line 
high 2 Initialise POWER line 
high 1 ‘Initialise SEND line 
wait 1 ‘Wait for it all to settle 


n: 
readtemp 6,b1 
if b1 > 127 then neg 
serout 3,t1200,(“T = “#b1,44) 

goto humid 


:Read the sensor, store in b1 

sls temperature negative? 

;Send the temperature stored in b1 
;Finished sending positive temp 


“let bt = bi - 128 
serout 3,t1200,(“T = -”) 
serout 3,t1200,(#b1,44) 


‘Adjust negative value 
;Send a minus sign 
‘Send the temperature stored in:b1 


humid: 
2,b2 ;Read the humidity, store in b2 
b2 = b2-41*100/157 
3,t1200,(“RH% = “#b2) ;Send the humidity stored in b2 
;Lower SEND line to transmit 
100 ‘Wa ait a bit 
1 ;Put the SEND line back to idle 


;Wait for trans to finish 
;Screen control characters 
sLower SEND line to transmit 


2 
3. 200,(10,13) 


100 Wait a bit 
1 ;Put the SEND line back to idle 


15 :Wait 15 seconds 


:Do it all again 
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The solar cell housing is easily dismantled, by undoing a 
few self-tapping screws. The transparent top cover is shown 
immediately above, while at right is the solar cell section. 
The solar cell charges a Nicad battery via a diode and on/off 
slide switch, as shown at top right. 


from Maxim and then following the 
instructions. 


converter has a low-voltage indicator 
built in and this is implemented 
using optional resistors R2 and R6. 
If you want to use it, it’s simply a 
matter of downloading the data sheet 


Antennas 
I have found that the best antenna 











Kits plus individual parts for this project are available from the author. Prices are | 
as follows: 


(1). Weather Station PC board plus switchmode supply components...... $28.50 














EET TEED CTS SLATS. SARS lcd le cate Ne i oe eae $10.50 | 
(3). Add DS18B20 temperature SeMSOr...sccsccccscsssssssssscssessesesesssssssecessseeeee $6.00 | 
(4). Add HIH-3610-001 humidity SeNnSor.............ccccccccecccesecesecesseeeseeeseees $35.00 
(5). Package deal of Tx/Rx modem plus Weather Station PC board 
plus switchmode power supply COMPONENES.............::cescceseeseessseeseeees $93.00 | 


All prices include postage within Australia and GST. To order, write or email the 
author as follows: 


Nenad Stojadinovic, PO Box 320, Woden, ACT 2606. 
email: viadimir@u030.aone.net.au | 





Note: please contact the author before ordering as prices are very volatile (eg, 
the humidity sensor has gone up by 400% in the last year)! | 
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for the buck is a simple length of 
insulated wire. Just cut it to 165mm 
and solder it on — no adjustment is 
necessary. In my case, it was possible 
to feed the antenna down into the 
plastic garden light post and I found 
that the range was excellent. 

For those who want to build the 
transmitter into a smaller space, a coil 
antenna may be more appropriate (see 
photo). It simply consists of 24 turns 
of 25-gauge enamelled copper wire 
wound onto a 3mm drill bit, with a 
total length of about 19mm (see photo). 
It will need to be adjusted by stretch- 
ing out or compacting the coils until 
you get adequate range (remember 
that radio spectrum users consider it 
impolite to blast out more power than 
you need, even at the low levels we are 
generating). Note, however, that you 
will never get the range of the simple 
piece of wire. 

If you need a professional appear- 
ance or real range, you can’t go past 
the rubber duck antenna featured in 
the previous articles. sc 
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This project allows you to control the speed of a DC motor in both 
forward and reverse direction, from fully off to fully on. 
It can be used for motors running at 12V or 24V and drawing 
up to about 5A. It runs in switchmode so it is quite efficient. 


hile we have published a 
number of DC speed control 
circuits over the years, none 


has had the ability to control speed 
over the full range in both forward and 
reverse (with the exception of the Bi- 
directional Train Speed Control in the 
April 1997 issue of SILICON CHIP). 

We have published a very popular 
12V/24V 20A switchmode speed con- 
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trol (June 1997) but it works in only 
one direction. If you want it to change 
direction, you need a double-pole 
changeover switch or relay to change 
the polarity of the applied voltage and 
the motor spins the other way! How- 
ever, this has the disadvantage that 


Design by FRANK CRIVELLI 





you then have two things to control 
the motor — a direction switch as well 
as the speed control. 

Also, it is not a good idea to sud- 
denly reverse the voltage on a DC mo- 
tor while it is spinning. It can cause a 
big current surge that could burn out 
the speed controller, as well as causing 
big electrical and mechanical stresses 
on the motor itself. 
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This circuit overcomes both these 
problems. The direction and speed is 
controlled using a single potentiome- 
ter. Turning the pot in one direction 
causes the motor to start spinning. 
Turning the pot in the other direction 
causes the motor to spin in the oppo- 
site direction. : 

The centre position of the pot is 
the “off” position, forcing the motor 
to slow and stop before changing 
direction. 


Specifications 


Voltage: both the control circuit and 
the motor use the same power supply. 
And while the maximum operating 
voltage of the LM324 is 32V DC we 
would suggest the maximum operat- 
ing voltage of the circuit is 24V DC, as 
supplied by a 24V battery. In practice, 
this means that the supply could be 
almost 29V. 

Any more than this means that there 
is very little safety margin (ie, below 
the maximum of 32V). 

Current: the IRFZ44 Mosfet can han- 
dle 49A and the IRF4905 can handle 
74A. However, the copper tracks on the 
PC board that run from the Mosfet pins 
to the screw terminal block can only 
handle around 5A and the same goes 
for the terminal block itself. This could 
be increased by soldering wire links 
along the copper tracks and bypassing 
the terminal blocks with direct wire 
connections. 

If you do this, then the circuit can 
probably handle up to 10A or so. 
Check that the Mosfets don’t get too 
hot — if so, then bigger heatsinks will 
be required. 

In any case, the gate drive to the 
Mosfets does not ensure a fast enough 
switching speed to handle really high 
currents. 


Fig.1: four power Mosfets can drive the motor in either direction, the 


speed and direction set by potentiometer RV1. 


K 


D1,D2: 1N4148 
A 


Speed control of DC motors 


In essence, there are four ways to 
vary the speed of DC motors: 

1. By using mechanical gears to 
achieve the desired speed. This meth- 
od is generally beyond the capability 
of most home workshops. 

2. Reducing the motor voltage with 
a series resistor. However this is inef- 
ficient (energy wasted in resistor) and 
reduces torque. 

The current drawn by the motor 
increases as the load on the motor 
increases. More current means a larger 
voltage drop across the series resistor 
and therefore less voltage to the mo- 


IRFZ44, IRFA905 
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BI-DIRECTIONAL MOTOR SPEED 
CONTROLLER 
Reng ke 





At top is the PC board overlay (Fig.2) with a matching assembled board under- 
neath. Note the comments about the Mosfet/heatsink assembly: don’t rush in and 
solder the Mosfets in place! Also note the two vias which must be filled with solder. 


tor. The motor now tries to draw even 
more current, resulting in the motor 
“stalling”. 

3. Using a transistor to continuously 
vary the voltage to the motor. This 
works well but a substantial amount 
of heat is dissipated in the power 
transistor. 

4. By applying the full supply volt- 
age to the motor in bursts or pulses, 
eliminating the voltage losses in the 
series resistor or transistor. This is 
called pulse width modulation (PWM) 
and is the method used in this circuit. 
Short pulses means the motor runs 
slowly; longer pulses make the motor 
run faster. 


How it works 


The circuit of the speed controller is 
shown in Fig.1 and essentially consists 
of an LM324 quad op amp and four 
Mosfets in a bridge configuration to 
drive the motor. 

Let’s start with the motor drive sec- 
tion, based around the four Mosfets 
Q3-Q6. Only two of these Mosfets are 
on at any one time. 

When Q3 and Q6 are on, current 
flows from Q3 through the motor 
to Q6 and it spins in one direction. 
When Q4 and Q5 are on, the current 
flow is reversed and the motor spins 
in the opposite direction. Op amps 
ICic and IC1d control which Mosfets 
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are turned on. 

Op amps IC1c & IC1d are connected 
as a “window comparator”. Pin 12 
(non-inverting input) of IC1d and pin 
9 (inverting input) of IC1c are con- 
nected to a resistor voltage divider 
of 33kQ, 10Q and 12kQ. Therefore 
IC1d’s output goes low if its invert- 
ing input (pin 13) is taken above pin 
12 while IC1ic’s output goes low if its 
non-inverting input (pin 10) is taken 
below pin 9. 

Op amp IC1b is connected as a trian- 
gle wave generator and it provides the 
control signal for the voltage compara- 
tors. It runs at about 270Hz, as set by 
the 10nF (.01pF) capacitor and 470kQ 
resistor connected to pins 6 & 7. The 
peak-to-peak amplitude of the trian- 
gle wave is less than the difference 
between the two voltage references 
applied to pins 9 & 12. 

Therefore it is impossible for both 
comparators to be turned on simulta- 
neously; only one comparator can turn 
on at any time. Otherwise all four Mos- 
fets would conduct, causing a short 
circuit that would destroy them. 

The triangle waveform can be raised 
or lowered by speed potentiometer 
VR1 and op amp [Cla which oper- 
ates as a voltage follower. Shifting the 
triangle wave up causes comparator 
IC1d to turn on (its output goes low); 
shifting the triangle wave down causes 


Parts list — K166 


1 PC board, code K166, 93 x 
42mm : < 
_ 11C socket, 14 pin (for IC1) 
2 2-way screw terminal block 
(joined to make a 4-way block) - 
2 heatsinks for Mosfets 
| 23x 8mm screws and nuts 


Semiconductors 
_ 1LM324 Quad op amp (IC1)  __ 

2 BC547 NPN transistors (Q1,Q2) 

2 IRFZ44 N-channel power 
Mosfets (Q4,Q6) 

2 IRF4905 P-channel power 
Mosfets (Q3,Q5) i 

2 1N4148 small signal diodes 
(D1,D2) 

1 1N4004 power diode (D3) 


Capacitors 

1 100uF 68V electrolytic 
1.100nF polyester 

1 10nF 68V polyester 


Resistors (0.25W carbon film) 
1470kQ2 = 1220kQ = 1100kQ 
1 47kQ 1 33kQ 1 12kQ 
6 10kQ 2 4.7kQ 1 100Q 
1 100kQ potentiometer, 

~ PC-mounting 





comparator IC1c to turn on (its output 
goes low). At other times, both com- 
parator outputs are high. 


Turning the Mosfets on 


When ICic’s output (pin 8) goes low, 
it pulls the gate of P-channel Mosfet 
Q3 low, turning it on. The base of 
NPN transistor Q2 goes low as well. 
This turns Q2 off and allows the gate 
of N-channel Mosfet Q6 to be pulled 
high. So both Q3 and Q6 are turned 
on, allowing current to flow through 
the motor in one direction. 

At the same time, pin 14 of IC1d is 
high, which keeps Q1 turned on, and 
Q4 and Q6 off. While ever the triangle 
output of IC1b is lowered, pin 8 of 
IC1ic will be pulsing low at 270Hz, and 
thus supplying switchmode power to 
the motor. 

Alternatively, when the triangle 
output of IC1b is raised, ICid’s output 
will be pulsing low at 270Hz, turning 
on Q4 and Q6 to drive the motor in 
the other direction. 

At the same time, pin 14 of ICic 
will be high, which keeps Q2 turned 
on, and Q3 and Q5 off. 

The oscilloscope waveforms of 
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Fig.3: waveforms at the inputs (blue and yellow traces) 
and output (magenta trace) of IC1c. While ever the valleys 
of the triangle wave on pin 10 (yellow) are below the 
reference voltage on pin 9 (blue), the comparator’s output 
(magenta) will be low, powering the motor via Q3 & Q6 


for a portion of each cycle. 


Figs.3-8 illustrate the operation of the 
circuit. Fig.3 shows the waveforms at 
the inverting input (blue trace), non- 
inverting input (yellow trace) and 
output (magenta trace) of IC1c. 

As you can see, the valleys of the 
triangle waveform on pin 10 dip be- 
low the DC reference voltage on pin 
9. While ever the the valley voltage 
is below the reference voltage, the 
comparator’s output will be low, pow- 
ering the motor via Q3 & Q6 for some 
portion of the cycle. In this example, 
the motor is powered for about 20% 
of the time. 

Winding the pot down decreases 
the DC bias applied to IC1b, which in 
turn lowers the triangle wave further 


ee heorers 
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80% of the time. 


below the reference voltage. 

The effect can be seen in Fig.4, 
where the valleys are now mostly 
below the DC reference and the motor 
is powered for about 80% of the time. 
With just a further small decrease in 
DC bias, the triangle wave will slip 
completely below the reference volt- 
age and the motor will be on for 100% 
of the time. 

Note that an unavoidable side effect 
of decreasing DC bias is a decrease 
in the oscillation frequency of the 
triangle generator. With the pot set 
for minimum DC bias (full speed), the 
frequency will be about 150Hz. 

Fig.5 tells the story when the motor 
is driven in the opposite direction. 


7=M1.ooms A chi # 1.56V 
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Fig.4: here we can see what happens when the pot is 
wound downwards to increase motor speed. The triangle 
wave falls further below the reference voltage, which in 
this case results in the motor being powered for about 


These waveforms were captured at 
the inverting input (yellow trace), 
non-inverting input (blue trace) and 
output (magenta trace) of IC1d. 

This time, we’re interested in the 
peaks of the triangle wave, rather than 
the valleys, because the reference 
voltage is applied to the non-invert- 
ing input (pin 12). When the peaks of 
the triangle wave exceed the reference 
voltage, the comparator’s output goes 
low, powering the motor via Q4 & Q5 
as described earlier. 

Winding the pot up increases the 
DC bias on the triangle wave and 
pushes the peaks further above the 
DC reference, resulting in the motor 
being powered for a greater portion 


4.90 ¥ 
29 Oct 2004 
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Fig.5: the second comparator (IC1d) comes into play 

when motor direction is reversed. Again, these waveforms 
were captured at the inputs (blue and yellow) and output 
(magenta). This time, we’re interested in the peaks of the 
triangle wave. When the peaks on pin 13 (yellow) exceed 
the reference voltage on pin 12 (blue), the comparator’s 
output (magenta) goes low, powering the motor via Q4 & Q5. 
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Fig.6: winding the pot up increases motor speed, as the 
increased DC bias ensures that the triangle wave spends 
more time above the reference voltage. Here the peaks are 
mostly above the reference and the motor is powered for 
about 80% of the time. 
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Fig.7: this waveform was captured directly across the motor 
terminals. The clean positive pulses are the motor on time, 
with the off periods composed mainly of generated hash. 


of each cycle. This is shown in Fig.5, 
where the motor is on for about 80% 
of the time. 

Fig.7 shows the voltage directly 
across the motor terminals. The 
relatively clean positive pulses are the 
motor on time, with the intervening 
off periods composed of generated 
“hash”. The top waveform in Fig.8 
was also captured across the motor, but 
this time it’s running in the opposite 
direction. The waveform was also av- 
eraged to remove the hash. The bottom 
waveform shows the signal applied to 
the gates of the Mosfets. 

Diode D3 provides reverse polarity 
protection for the controller, in case 
the battery supply is connected the 
wrong way. The 100Q resistor and 
100uF capacitor form a simple low 
pass filter, to stop motor hash getting 
into the op amp circuitry. 


Assembly 

First, check the components sup- 
plied in the kit against the parts list. 
In particular, identify the IRFZ44 and 
IRF4905 Mosfets. They look the same 
so do not get them mixed. 

Before mounting any components 
to the PC board the Mosfets must be 
assembled on their heatsinks. 

Take one IRFZ44 and one IRF4905 
Mosfet and fit them to either side of a 
heatsink. Loosely secure them together 
using the 3mm screw and nut. 

The Mosfets need to be perfectly 
in line with the heatsink. The easiest 
way to do this is to mount the whole 
assembly onto the PC board, making 
sure that the heatsink pins and Mosfet 
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leads fit into their respective holes. 

Don’t solder anything yet. Make sure 
the heatsink is sitting right down onto 
the PC board then tighten the screw 
and nut. 

Repeat for the other assembly then 
remove the assemblies and put them 
aside. They will be the last items fitted 
to the PC board. 

It is recommended that components 
be inserted and soldered in the fol- 
lowing order: 

1: all the resistors and diodes. 

2: the 14-pin IC socket. 

3: capacitor C3. This fits inside the 
IC socket, as far down as possible onto 
the PC board. If it pokes up too high 
it will interfere with inserting the IC 
into the socket. 

4: transistors Q1 and Q2 and capaci- 
tor C1. 

5: electrolytic capacitor C2. 

6: the 2-way screw terminal blocks. 
These should be joined together to 
make a 4-way block before inserting 
into the PC board. 

7: potentiometer VR1 

8: the previously assembled heat- 
sink/Mosfet modules. Make sure they 
are fitted the right way around. The 
IRFZ44 should be facing towards the 
screw terminals. Remember to solder 
the heatsink pins to the PC board — this 
is necessary for mechanical strength. 

9: finally, fit the LM324 to the IC 
socket. 

There is one last thing to do. There 
are two vias (pin throughs) on the PC 
board that need to be filled with solder 
so that the vias can handle the current. 
One is next to R13 and the other just 
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Fig.8: the top waveform here was also captured across 
the motor, but running in the opposite direction to Fig.6 
and filtered to remove motor hash. The bottom waveform 
shows the signal applied to the gates of the Mosfets. 


above Q6. They are marked with the 
words “FILL WITH SOLDER” on the 
silk screen overlay. 


Connecting and using 


The motor connects to the M1 and 
M2 terminals. The power supply con- 
nects to the V+ and GND terminals. 

Providing you haven’t made any 
mistakes on the board, it should work. 
Remember before you apply power to 
centre the pot so the motor is “off”. 
In fact, the motor should be secured 
so it doesn’t move around under its 
own torque. 


Troubleshooting 


Ifit doesn’t work... Most faults are 
due to assembly or soldering errors. 
Verify that you have the right compo- 
nents in the right place. 

Inspect your work carefully under a 
bright light. The solder joints should 
have a ‘shiny’ look about them. Check 
that there are no solder bridges be- 
tween adjacent pads. 

Check that no IC pins are bent up 
under the body of the IC. This can 
sometimes happen when inserting ICs 
into sockets. sc 


Where from, how much 


This kit was developed by Ozitronics 
who own the copyright on the design 
and PC board. 

You can contact Ozitronics via their 
website, www.ozitronics.com. 
The kit price is $32.50 + GST, or 
$35.75 inc. 
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IRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 
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Simple 
combination lock 

This simple combination lock 
accommodates codes from 1-9 dig- 
its long, with the only restriction 
being that the same digit cannot 
be used twice. The circuit shows 
strapping for a 4-digit code, in this 
case “2057”. Any unused switches 
are strapped to ground. 

When power is applied, the 
330nF capacitor connected to pin 
1 of inverter ICia is discharged, 
holding it at a logic low level. The 
high output is inverted by asecond 
gate (ICib), with the result being a 
logic low on pin 4. This pulls Q1’s 
emitter low via D1, causing the 
transistor to conduct. The falling 
voltage on the collector then pulls 
the input of IC1c low, which in turn 
resets counter IC2. 

On reset, output OO (pin 3) of 
IC2 goes high, charging the 330nF 
capacitor via D2 and the 33kQ re- 
sistor. If switch S2 is now pressed, 
Q2's emitter will be pulled high and 
so Q2 conducts, applying a rising 
positive voltage to one end of the 
1MQ resistor. This resistor and the 
33nF capacitor act as a switch “de- 
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bounce” circuit, delaying the pulse 
through IC1e by about 33ms. 

After the delay, the output of IC1e 
goes low. However, counter IC2 
does not increment at this stage, 
since it needs a positive-going edge 
at the clock input (pin 14). When 
the switch is released, Q2 turns off, 
ICie’s output goes high after the 
debounce period and the counter 
advances to the next state (ie. OO 
goes low and O1 goes high). 

When output 00 (pin 3) goes low, 
the 330nF capacitor starts discharg- 
ing through the 33kQ and 10MQ re- 
sistors. This allows about 3s for the 
operator to press the next button. If 
no button is pressed within this pe- 
riod, IC1b’s output goes low, which 
pulls Q1’s emitter low and resets the 
counter via IC1c. Hence the code 
entry must be restarted. 

When the second digit of the code 
is entered (0 in this example), Q2’s 
emitter is again pulled high. Q2 thus 
turns on and after the debounce de- 
lay, IC1e’s output goes low. When 
the switch is released, Q2 turns off, 
IC1e’s output goes high and the 
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counter advances to state 2. 

Note that while the switch is 
pressed, IC1d’s output is high, re- 
charging the 330nF capacitor and 
therefore resetting the 3s delay. 
Thus, the operator is allowed an- 
other 3s to press the next digit. 

This process is repeated for each 
digit in the sequence. If the wrong 
switch is pressed at any point, IC2 is 
reset as described above. Converse- 
ly, if the correct code is entered, IC1 
advances to state 4 (for our 4-digit 
example) on release of the fourth 
switch. Output O04 then goes high 
and turns on Q3 and relay 1. 

Q3 can handle up to about 300mA 
of load current. If more current is 
required, then either a Darlington or 
power Mosfet can be substituted. D4 
is required if the load is inductive 
(eg, a relay, solenoid, etc). 

Len Cox, 

Forest Hill, Vic. ($50) 
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Bare bones 
ESR tester 


When teamed up with an oscillo- 
scope, this simple circuit provides 
a means of measuring capacitor 
ESR. 

A 555 timer (IC1) configured as a 
2.3kHz free-running oscillator acts 
as the timebase. It provides narrow 


'(7.7us) pulses to the capacitor un- 


der test viaa NAND Schmitt trigger 
(IC2) and transistor Q1. 
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‘2nd Generation Low Cost 


USB Data I/O Module 
Need to get data into or out of a USB port? Here’s what you need 


| .@24 independently programmable Input/Output pins grouped 
into 3 ports. © Single module high-speed digital Input/Output 
solution.@ Up to 128 modules can be connected to a single PC 
with capabilities of further expansion. @ Easy to connect by 0.1” 
pitch headers to suit standard IDC connectors. @Integrated 
Type-B USB connector. @ On-board unique serial number in 
EEPROM and custom programmable FLASH microcontroller. 

= @ Both USB enumeration information & microcontroller can be 
re-programmed to suit customer needs. 

@ Module powered by the USB from the PC. 


ma © LED Function 

© Powering Options 
© Self Powered Mode 
© Bus Powered Mode 





© Single 1/0 pin commands 

© SPI interface (available on all ports.) 

© Temperature interface to a DS18B20 
(available on all 1/0 pins) 

@ LED Function 


Great range of 1/0-24 peripherals, too ... x 


A 100Q resistor in series with Q1 
limits current flow to about 50mA. 
Therefore, an ESR of 1Q will pro- 
duce pulses across the test capacitor 
of 50mV, which means that an oscil- 
loscope with a vertical sensitivity 
of 5mV can measure ESR down to 
0.1Q or less. 

Transistor Q2 discharges the test 
capacitor during the “off” portion 
of the test cycle, ensuring a zero 
average DC component. Diodes D1 
and D2 limit the maximum output 





OV 


voltage to approximately 0.6V, cor- 
responding to an ESR of 12Q, which 
is adequate for most uses. 

If accuracy is not critical, then 
the circuit could be powered from 
four AA batteries rather than from 
a regulated 5V supply. 

Finally, despite building this cir- 
cuit, I did invest in the ESR meter 
described in the March and April 
2004 issues of SILICON CHIP! 

Graham Jackman, 

via email. ($40) 





CONNECTOR/ 
LED BOARD 


WO3"]OX3]/3"MMM W03"/OX38]3"MMM WOD"/OX3]3"MMM WO3"/OX3]/3"MMM 


$800 CASH PRIZE 
FOR THE WAMAER 


om www.elexol.com www.elexol.com www.elexol.com www.elexol.c: 


OFTO INP INPUT 


RELAY -QUTPUT SWITCH/PUSH 
BOARD BUTTON BOARD? 





8 Provides screw Provides 8 vai Provides 8 Provides 8 switch/ : 

i terminal connections |solated inputs for isolated relay push buttons with 5 EVENT INFORMATION AND 

§ plus optional either each of the /0-24 contact outputs LED indicators TICKETS AVAILABLE FROM 

pull up or pull down pins with LED suitable for a showing the status 

3 port status indication. 3 

3Wisit our web shop @ Ua oLeom i OR PHONE 0419-887-907 

ro : 

5 Elexol Pty Ltd 2 The “Integrated ‘Bot controller” - |.B.C. $375) 
a 5 iS x 50 Amp Dual Motor Drive & Weapons Control 
4 Ph: (07) 5574 5988 Fax: (07) 5574 5855 2 4 Usad Oy Australian and US/UK Garabat Robots 
: (PO Box 5972, Bundall, Qid 4217) S For Info & Orders, Visit the RoboWars website 
www.elexol.com www.elexol.com www.elexol.com www.elexol.com3 
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Circuit Notebook — continued 


Ultrasonic rangefinder 


for robots 


This circuit uses a PICAXE-08 
as the basis of a simple ultrasonic 
rangefinder which has a nomi- 
nal resolution of 1.7mm and a 
maximum practical range of about 
120mm. This makes it suitable as a 
proximity sensor for a small robot, 
for example. 

A novel approach is used to 
interface the ultrasonic receiver 
to the PICAXE micro, eliminating 
the need for any amplification, 
rectification, filtering or threshold 
detection that would typically be 
employed. 

The PICAXE detects a signal 
from the ultrasonic receiver (RX1) 
on input 1 (pin 6). Being a digital 
input, at least 2V (nominal) must 
be applied to this pin before it will 
be read as a logic “high”. 


Pedestal voltage 


In order to detect a much smaller 
signal level than this from the re- 
ceiver, a DC “pedestal” voltage is 
applied to the pin, lifting it up to 
a value just below the logic high 
threshold. In this condition, even a 
small signal from RX1 is sufficient 
to exceed the threshold voltage and 
thus be detected by the PICAXE 
program. 

The pedestal voltage is provided 
by capacitor C1, which is connected 
in series with the receiver. The volt- 
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age on C1 is initialised at the start 
of every measurement cycle using 
the aforementioned port pin and a 
simple software sequence. 

First, the capacitor is charged 
until the voltage applied to pin 6 
reads “high”. This is achieved by 
alternately making pin 6 a high 
output, which charges C1 via D1 
and the 100kQ and 1MQ resistors, 
and making it an input to read its 
logic state. 

Next, the capacitor is discharged 
to the point where the input sam- 
ples “low” 30 consecutive times, 
thereby minimising the chance that 
noise (either electrical or acoustic) 
will cause false triggering. This is 
achieved by alternately making pin 
6 alow output, which discharges C1 
via the 1MQ resistor, and making it 
an input to read its logic state. 

Once initialisation is complete, 
pin 6 is set as an input, ready to 
receive a signal from RX1. Load- 
ing of the receiver signal is kept 
to a minimum by the very high 
impedance of the digital input. 
In addition, any voltage produced 
across its terminals is too small to 
forward-bias D1, so the 100kQ re- 
sistor is effectively out of circuit. A 
1nF capacitor is included in series 
with the receiver to isolate it from 
the circuit’s DC bias. 


Transmitter 


The ultrasonic frequency re- 
quired for the transmit signal is 





generated 

by IC3, a 

555 timer 

configured 

as a 40kHz 

free-running 

oscillator. The ae 
frequency of oscil- 

lation is set by the 12kQ and inF 
capacitors connected to pins 2 & 
6. IC3 drives the ultrasonic trans- 
mitter (TX1) via a 100nF coupling 
capacitor. 

The reset input (pin 4) of IC3 is 
controlled by a second 555 timer 
(IC2). This timer is configured as 
a monostable, producing a 300us 
wide “transmit enable” pulse as 
determined by the 1nF capacitor 
and 270kQ resistor. 

A low-going pulse on pin 3 of 
the PICAXE triggers the monos- 
table, generating a 300us transmit 
burst. The trigger pulse is delayed 
by about 5ms by an RC network, 
necessary because the PICAXE 
uses the pulsin command to meas- 
ure the time from the trailing edge 
of the transmit enable signal to the 
reception of the first echo. This de- 
lay ensures that the trailing edge of 
the transmit enable signal does not 
occur until the pulsin command has 
been executed. 

The 5ms delay works as follows: 
The PICAXE output on pin 3 is 
normally high, holding the 47nF 
capacitor (C2) charged via the 
270Q resistor. In turn, the 4.7nF 





siliconchip.com.au 


;7cu SERS Eeenemeermeereee 


capacitor (C3) is charged via the 2.7MQ 
resistor. This holds the trigger input of 
IC2 high. 

The PICAXE sends a transmit burst by 
briefly taking pin 3 low, then setting it as 
an input. This discharges capacitor C2 
but does not hold it discharged. C3 then 
slowly discharges into C2 via the 2.7MQ 
resistor. 

After about 5ms, the voltage on C3 falls 
below the 1/3 Vcc threshold of IC2’s input 
(pin 2) and triggers it, generating a high 
output on pin 3 for about 300us. Diodes 
D2 and D3 are included to ensure that IC2 
is not retriggered. They charge C2 and C3 
while the output of IC2 is high, taking the 
trigger input of IC2 high. 

The transmit enable signal at pin 3 of 
IG2 is fed back to the PICAXE receiver 
input on pin 6 via the negative end of C1. 
The voltage divider formed by the 10kQ 
and 100k resistors raise the negative end 
of C1 to about 0.5V during the transmit 
burst. This is sufficient to raise pin 6 above 
the logic high threshold voltage. 

After the PICAXE initiates the trans- 
mit burst, it uses the pulsin command to 
measure the length of the negative-going 
pulse at pin 6, with a resolution of 10us. 
This pulse is formed from the trailing edge 
of the transmit enable pulse and the ris- 
ing edge heralding reception of the first 
echo. There is no attempt to check that 
the receiver is receiving a 40kHz signal 
but as the transducer is highly selective, 
this method is quite reliable. 

When the pulsin command completes, 
the PICAXE again makes pin 3 a high out- 
put to charge the two capacitors, ready for 
the next transmit burst. 


Second burst 

The PICAXE now sends a second 
transmit burst for the sole purpose of 
measuring its length. The time from 
the pulsin command is then added to 
the first measurement to correct for the 
length of the transmit burst. The result is 
then multiplied by a constant to convert 
it into millimetres and saved in the dis- 
tance variable. 

How you then make use of this measure- 
ment depends on the complexity of your. 
robotic project. For example, you could 
add a few lines to the program to pulse 
one of the spare PICAXE outputs when 
an approaching object is detected. This 
output could then be used to signal the 
steering controls to change direction. 

Andrew Partridge, 

Kuranda, Qld. 
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- if time_to_echo = 0 then no_echo 


‘ PICAXE-08 based ultrasonic rangefinder 


symbol receiver _ =a ‘pin number of the receiver pin 
symbol receiver_in = PIN1 

symbol receiver_high = %00000010 

symbol receiver_low = %00000000 

symbol transmitter =A ‘pin number of the transmitter pin 
symbol transmitter_high = %00010000 

symbol transmitter_low = %00000000 

symbol sample_count =w0 

symbol time_to_echo = wi 

symbol burst_time =Ww2 

symbol distance =Ww3 


‘ Charge C2 until receiver pin is high. 


charge: 
pause 100 


‘allow any echoes to subside 
let dirs = receiver_low + transmitter_high 


‘receiver pin is input, 
‘transmitter pin is output 
let pins = receiver_high + transmitter_high ‘transmitter pin high 
charge_loop: 
output receiver 


( ‘set receiver pin briefly to high output, 
input receiver 


‘then to input 
if receiver_in = 0 then charge_loop ‘loop until C2 voltage exceeds high 
‘input threshold of receiver pin 


' Discharge C2 to below the high input threshold of the receiver pin. 
' Discharge for a pulse, then ensure receiver pin doesn’t go high for 
30 tests. If it goes high before 30 tests, discharge some more. 

let pins = receiver_low + transmitter_high ‘receiver pin will go low when 
‘it is made an output 
discharge_pulse: 

Output receiver 

input receiver 

let sample_count = 0 


‘set receiver pin briefly to low output 
‘then to input 


discharge_loop: 
if receiver_in = 1 then discharge_pulse 
let sample_count = sample_count + 1 
if sample_count < 30 then discharge_loop 


' C2 is now initialised. 

‘ Transmit a burst of ultrasonic energy and measure how long before it 

‘ returns. For now the measurement is displayed in the debug window in 
‘ register w3 in millimetres. 


‘initiate 300us burst of 40kHz sound 
‘bms from now 

‘measure time between end of burst 
‘and first pulse at receiver 


low transmitter 
input transmitter — 
pulsin receiver,0,time_to_echo 


high transmitter 
' Measure length of transmit burst and add to time 


‘only adjust if echo received 
low transmitter ‘initiate transmit burst 


input transmitter 


pulsin receiver, 1,burst_time 
high transmitter 
let time_to_echo = time_to_echo + burst_time 


‘measure length of transmit burst 


no_echo: 


‘ Calculate distance in millimetres. 

‘ At 20 degrees C the speed of sound is about 343m/s. The echo travels 
‘ the distance to the obstacle twice, and time is in 10us units, so 

‘ multiply count by 3.4 / 2 to obtain the distance in millimetres. 


‘multiply count by 1.7 to get 
‘distance in mm. 


let distance = time_to_echo * 17 
let distance = distance / 10 
debug distance 

goto charge 
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Festive 
doorbell 


At the press of a button, this 
simple circuit will play one of sev- 
eral Christmas favourites in rhythm 
with two flashing LEDs. It’s similar 
to the Rudolph project described 
in the September 2004 edition but 
with increased output power to 
drive an 8Q speaker. 

The speaker is driven using a 
totem pole-connected transistor 
pair (Q1 & Q2), a 10uF coupling 
capacitor and a 10Q current-lim- 
iting resistor. The two transistors 
conduct alternately in response 
to the square wave signal from the 
PICAXE tune output (pin 5), pro- 
ducing a signal that swings between 
+5V and ground. 

As shown in the BASIC program 
listing at right, the program loops 
until switch $1 is pressed, pulling 
input 3 (pin 4) high. One of six 
possible tunes is then selected, 
based on the output of the random 
command. 

A bi-colour LED was used in- 
stead of two individual LEDs (you 
can use separate LEDs if you wish). 
This was mounted alongside the 
pushbutton switch on a wallplate, 
allowing for easy mounting adjacent 
to the door. 

Mike Talbot, 

Griffith NSW. ($40) 
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REG1 7805 


‘Festive doorbell for PICAXE-08M 


main: 
if input3 is on then makenumber 
random b1 ‘get random number in b1 
goto main 
makenumber: 
if b1 > 216 then play1 
if b1 > 180 then play2 
if b1 > 144 then play3 
if b1 > 108 then play4 
if b1 > 72 then play 
if b1 > 36 then play6 


play1: 
play 1,3 ‘Jingle Bells 
goto main 
play2: 
play 2,3. ‘Silent Night 
goto main 
play3: 
play 3,3 
goto main 


play4: ays 1 
tune Doon tava rn Sta Sane ee ae 
$40,$69,$2B,$6C,$40,$02,$44,$40,$6B,$67,$29,$E7,$42, 
$42,$02,$47,$47,$07,$46,$47,$49,$4B,$50,$49,$CB,$12, 
pie act A a le a ha 
goto main 


‘Rudolph 


play: ‘We Wish ne a Merry Christmas 


“tit 3,5,($22,$27,$67,$69,$67 $66,$24,$20,$24,$29 
$69,$6B,$69,$67,$26,$22,$26,$2B, $6B,$40,$6B,$69,$27, 
2, '$62,$62, ‘$24 $29,$26,$E7) 

goto main 


lay6: 
: ine 3, 5. wap $67,$27,$6C,$00,$00, $60 eto $6 $65,$22, 
$6C,$69,$69,$27,$6B,$29,$25,$24,$6C,$67,$67,$6C,$04, 
orn '$40,$6C,$29,$65,$22 $6C,$69.$27,$00,$6B,$02, $00) 
goto main 
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Junk-box fan 
speed controller 


My new home theatre receiver 
was getting rather hot in the close 
confines of its cabinet, with the 
temperature reaching over 40°C 
after only about 30 minutes of use. 
To help lower the temperature, I 
decided to install a fan in the cabi- 
net. A 75mm hole was cut in the 
shelf under the receiver, and a 12V 
fan salvaged from an old computer 
power supply was mounted under- 
neath. The fan was powered from a 
12V DC plugpack. 

This did the job, keeping the 
temperature below 30°C even after 
prolonged use on a warm day. How- 
ever, the fan was annoyingly loud 
when running at full speed. 

To reduce the noise level sub- 
stantially, I built this fan speed 
controller with temperature feed- 


PONTRIBUT 


As you can see, we pay good 


money for each of the “Circuit 
Notebook” contributions pub- 
lished in SILICON CHIP. But now 
there’s an even better reason to 


send in your circuit idea: each 


month, the best contribution 
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back. The circuit was culled from 
variety of ideas found on various 
sites on the internet, with the final 
circuit designed from what was in 
the “junk box”. 

Air temperature in the cabinet 
is sensed via an LM335 (TS1). It 
is glued to a piece of aluminium 
about 25mm square with instant 
glue, which is then attached to 
the top of the receiver with “Blue- 
Tack”. About 300mm of audio coax 
makes the connection back to the 
circuit board. 

The LM335’s output rises 10mV 
per degree Centigrade. It is cali- 
brated to zero output at -273°C, so 
at 20°C, the output will be 2.93V. 
This is applied to the non-invert- 
ing input of a 741 op amp (IC1). A 
1N4733 5.1V Zener diode provides 
a voltage reference for the inverting 
input via trimpot VR1. 

The output of the op amp drives 


published will win a superb 
Peak Atlas LCR Meter valued 
at $195.00. 

So don’t keep that brilliant 
circuit secret any more: sketch 
it out, write a brief description 
and send it to SILICON CHIP 
and you could be a winner! 

You can either email your 
idea to silchip@siliconchip. 
com.au or post is to PO Box 
139, Collaroy, NSW 2097. 








a TIP122 Darlington transistor (Q1), 
which in turn drives the fan motor. 
The op amp gain was calculated to 
give about 12V to the fan at 40°C. 
To keep the transistor cool, it is 
mounted on the metal base of a 
small plastic box, which is also 
used to house the components. 

Initial setup should be performed 
with everything turned off and the 
ambient temperature at about 20°C. 
Adjust the 10-turn pot until the fan 
just stops running. 

I used a gasket made from foam 
strips and “blue-tacked” them be- 
tween the feet of the receiver to 
direct all of the airflow through it. 
The temperature now remains at 
about 32°C, the fan runs very qui- 
etly and continues to run down for 


.about 30 minutes after the receiver 


is switched off. 
Martin Cook, 
North Canterbury, NZ. ($35) 
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The effect of the introduction of FWA networks on C-band 
satellite reception in Australia 





by Garry Cratt 





Last month, we told you about the introduction of Unwired - a 
wireless broadband system which (along with several other new 
players in the game) brings you the internet without the need to 
plug in to ADSL or cable services. 


OWEVER, as we mentioned 
H: the end of that story, every 

silver lining has acloud... in 
this case, it’s C-band satellite televi- 
sion reception. 

In October 2000, the Australian 
Communications Authority (ACA) 
auctioned off part of the 3.4GHz spec- 
trum to three companies, raising over 
$112 million. 

In doing so, they set in stone a 
progressive rollout of a huge fixed 
wireless network designed to carry 
broadband internet services in most 
populated areas of Australia, one that 
is already disrupting the reception of 
over 100,000 C-band satellite viewers 
across the country. 

The ACA had, some time ear- 
lier, devised three bands within what 
they termed the 3.4GHz spectrum. 
These three bands cover 3.425GHz to 
3.575GHz, despite the fact that inter- 
national satellites such as Apstar 2r, 
Thaicom 3, Insat and Palapa C2 were 
delivering signals into Australia on 
the same frequencies. 

In the roll-out prior to the com- 
mencement of service in August/ 
September of this year, scores of sites 
had been equipped with terrestrial 
transmitters to ensure virtual satura- 
tion coverage of Sydney. 

Because these sites rely on micro- 
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wave or fibre optic connectivity, they 
have been installed at many GSM (mo- 
bile phone) towers and two-way-radio 
communication sites, where this con- 
nectivity already exists. In addition, 
high-rise buildings have been used to 
ensure optimum coverage. 

Wireless internet users could now 
experience the benefits of broadband- 





like Internet speed without connection 
to a wired service provider. 


Houston, we have a problem 
But for C-band satellite viewers in 
Sydney (and soon in most population 
centres in Australia), a blank TV screen 
is the result. 
Analysing the problem revealed that 





From last month’s feature, the estimated Unwired coverage area of Sydney. 

If you’re in the red zone, Unwired should be available. If you’re close to an 
Unwired tower OR someone close by connects to Unwired, chances are your . 
band satellite reception will be affected, if not obliterated. 
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the most prolific operator is “Unwired 
Australia” whose wholly owned sub- 
sidiary, AKAL, had paid $95 million 
for licenses in all areas where the 
spectrum had been made available. 

The company claims to own close 
to 100% of the 100MHz of spectrum 
that was made available in Sydney and 
Melbourne, along with the majority of 
spectrum in Australia’s other capital 
cities. 

They utilise the combination. of 
wireless broadband product from US 
supplier, Navini Networks, backhaul 
equipment from Airspan Networks, 
network operations services from 
Ericsson Australia Ltd, router and 
IP switching equipment from Cisco 
Systems and fibre connectivity from 
Uecomm. 

The network uses the 802.16e pro- 
tocol, a proprietary type of WiMAX 
technology, yet to be ratified by the 
IEEE. 

The map of Sydney printed last 
month and reproduced opposite 
shows the wide coverage of the system. 
Unwired have licenses allowing them 
to operate at all sites until December 
13, 2015. 

So the problem is here to stay. 

The ACA have a website, www.aca. 
gov.au, which contains a comprehen- 
sive list of transmitter sites, power 
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levels, frequencies and radiation pat- 
terns, so it is possible to research the 
probability of interference by location. 
The site indicates that there are at least 
196 separate tramsmitters, operating 


million people in 1.2 million house- 
holds and 240, agp small businesses 
in Sydney. 
Unwired’s own website states that 
users are able “to connect within a 
range of up to 10km from a tower”. 


Two sources of interference 


Not only is interference generated 
by Unwired towers, the wireless mo- 





Spectral display of signal from 
satellite Thaicom 3 showing LNB 
overload as a result of Unwired. 










An Unwired modem: itself a source 
of interference to C-band satellite 
reception, as are the Unwired towers. 


dem supplied to consumers by the 
company also operates at C-band. 
This means that wireless broadband 
users located in very close proximity 
to a C-band satellite system can also 
generate interference anywhere within 
the allocated bands. 


The downlink remedy 


The obvious result of operating a 
terrestrial transmitter on exactly the 
same frequency as a satellite signal 
means satellite reception is simply 
not possible. 

Even operating at a power level ofa 
few watts, the terrestrial signal oblit- 
erates a satellite signal of a few pico- 
watts. Satellite systems are designed 
to receive very weak signals and the 
amplifiers (LNBs) used cannot tolerate 
having a huge signal forced down the 
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At left is a single polarity feedhorn; centre shows a waveguide filter which is inserted between the feedhorn and the LNB 





(low noise block converter) shown at right. Weatherproofing gaskets are used at both ends of the waveguide filter. 


input port... it’s death by overload!! 

In a case of severe interference, 
the presence of a huge signal on a 
frequency within the pass band of the 
LNB means is that the LNB is severely 
overloaded, sometimes driven into 
compression. 

This results in distortion in the 
amplifier section of the LNB. The 
amplifier produces a range of output 
signals other than the desired one from 
the satellite, which are mixed with the 
local oscillator (5.15GHz) — the result 
being a huge, broad output signal up 
to 500MHz wide. 

In some cases of mild interference, 
moving the dish to a location shielded 
from the source of the interference may 
help. In all cases, changing the LNB 
from one covering 3.4-4.2GHz (extend- 
ed C-band) to one covering 3.7-4.2GHz 
(normal C-band) and ensuring that 
quad shielded RG-6/U cable has been 
used will help. Of course this means 
giving up the “extended” part of C-band 
but that is a small price to pay. 

In more severe cases, changing the 
LNB to the desired frequency range 
may not cure the problem and it may 
be necessary to change the LNB to a 
single polarity type and use a single 
polarity feed horn. 





C-band feedhorn fitted with two 
wave guide filters and LNBs, The 
combination of waveguide filter 
and LNB for each polarity ensures 
reception for all signals. 
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This means that one polarity will 
not be available from the satellite. As 
the interference is vertically polarised, 
satellite signals of the same polarity 
suffer more. Satellite channels having 
a frequency closer to the interfering 
frequency will be more adversely af- 
fected. 

In severe cases of interference (the 
majority of satellite users), it will be 
necessary to use a special LNB called 
a phase locked loop (PLL) type, as well 
as a waveguide filter to eliminate the 
interfering signal before it gets to the 
LNB input. 

For satellite systems where both 
polarities must be received, an otho- 
mode coupler must be used with two 
PLL LNBs. 

The graph below (from Microwave 
Filter Company USA) shows the steep 
attenuation of signals falling outside 
the filter bandpass limits, in this case 
3.7-4.2GHz. Typically, these filters of- 
fer 70dB attenuation at the interfering 
frequency. 


Step 2 — the IF remedy 


While the best remedy is to remove 
the interference before it enters the 
LNB input, some relief from the effects 
of mild interference can be obtained by 





10dB attenuator - it must be rated 

to 2GHz and must have DC power 
passing capability to ensure the LNB 
is powered. 


“conditioning” the signal after the LNB 
and before it arrives at the receiver. 

A satellite receiver is designed to 
accept a 500MHz wide band of input 
signals and, as such, it does not have 
any great selectivity. 

So feeding a high-level signal into 
the receiver can cause the tuner to 
be overdriven. In many cases an 
improved situation can be obtained 
through the use of an in-line 10dB 
attenuator. 

As well as reducing the satellite sig- 
nal, the attenuator “deafens” the tuner 
to some degree, reducing the total 
amount of input signal and allowing 
the tuner to operate normally. 

Where the interfering signal is 
converted by the LNB (along with the 
satellite signal), it will appear as an 
IF signal, normally just outside the 
nominal 950-1450MHz IF band gener- 
ated by 3.7-4.2GHz LNBs. 

An IF filter centred on the interfer- 
ing frequency can be used to advantage 
without adversely affecting the satel- 
lite signal. Such filters can be inserted 
in the coaxial line to the receiver and 
can be configured to pass the DC volt- 
age necessary to power the LNB. 

A dual-band combiner also has fil- 
tering properties that can be used to 





Typéco! Response Curve of 78970 


Actual frequency response graph 
(taken from “MFC” website) shows 
sharp cutoff below 3.7GHz and above 
4.2GHz. 
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Dual-band combiner has good IF 
filtering at 1600MHz. 


advantage. Designed to accept signals 
from two dishes, these combiners have 
a high level of filtering to keep the 
two output blocks of IF frequencies 
separated. This means that the 950- 
1450MHz section is very well filtered 
from the adjacent 1500-2000MHz 
block of output signals. 

So an interfering signal at 3.55GHz 
(IF 1600MHz) is greatly reduced on the 
“bypass” (950-1450MHz) port. 

A simple IF filter can be constructed 
to reduce the effects of an interfering 
signal. By connecting a quarter wave- 
length open circuit “stub” (tuned to 
frequency) to the coaxial cable feeding 
the receiver, 25dB of rejection can be 
obtained. 

Construct two of these filters and 
place them a half wavelength apart and 
70dB rejection can be achieved. 

Unfortunately, while the mechani- 
cal construction of the filter is simple, 
measuring the frequency to which it is 
tuned requires a signal generator and 
spectrum analyser capable of operat- 
ing from 1400-2000MHz. 

One drawback of the stub filter is 
the bandwidth that can be achieved. 
This type of filter can only achieve 
10dB of rejection for every 10MHz 
of bandwidth, so a filter producing 





Use of F-type compression plugs 
ensures consistent, low-impedance 
earth connection —vital for minimising 
interference. 
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; Examples of single and twin simple 


open-circuit stub filters. 


70dB of rejection will be something 
like 70MHz wide. If the interfering 
frequency is less than 70MHz away 
from the desired satellite signal, the 
filter will attenuate the satellite signal 
as well. 

The other problem is that the stub 
length is critical. A change in length 
of 1mm results in a shift in the centre 
frequency of 100MHz! 

It is possible to construct elaborate 
cavity filters offering narrow band- 
width and sharp frequency response, 
but the effort and cost put into this 
would be better spent on a filter before 
the LNB. 

The picture below shows such a 
multi-cavity filter and the frequency 
response achieved. 


Step 3 - the receiver remedy 

Finally we come to the receiver it- 
self. There is a huge difference in tuner 
performance between receivers. 

Generally it, is true to say that the 
cheaper satellite receivers will prob- 
ably give poor results compared to the 
more expensive models. 

Cabling and connectors are another 
area where attention to detail can help 
eliminate interference problems. 

In cases of high-level interference, 





Highly effective laboratory-built IF 
notch filter prototype has narrow 
bandwidth and deep-notch capability, 
as shown by its response graph at 
right. 
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where RF energy not only drives the 
LNB into compression but also enters 
the coaxial cable, it may be necessary 
to run the vertical sections of coaxial 
cable in metal tubing for maximum 
protection. This is particularly no- 
ticeable when a waveguide filter has 
already been used. 

Even wrapping connectors in alu- 
minium at the point of ingress may 
assist. 

Having eliminated the primary route 
of the interfering signal, other more 
minor problems that still contribute 
to the overall problem are more read- 
ily noticed. 

Crimp connectors can give problems 
because they fail to provide continu- 
ity of shielding and a low impedance 
bond to the coaxial shield. 

Instead of a continuous bond 
between the coaxial shield and the 
body of the connector, crimp connec- 
tors provide only six points of earth 
bonding. 

The use of compression connectors 
resolves this issue. 

Part Two of this series, to be ae 
lished next month, examines available 
remedies to the problem. sc 
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If you'll excuse our Latin... 


Picaxus 
Interruptus 


The new PICAXE-08M has been winning lots of 
new friends around the world. Sorry to interrupt 








but here’s yet another example of why that is! 


nlike 2003’s popular PICAXE- 
[ 08, 2004’s new 08M baby offers 
valuable interrupts to program 
flow. Such enhanced control has only 
been previously been available on the 
more costly Picaxes (typically the 18X), 
so this new command is quite a bonus, 
with significant potential for profes- 
sional applications at a budget price. 
Although understanding Picaxe 
interrupts can be daunting, they turn 
out to be quite straightforward to use. 
However they’re not usually an issue 
for PICAXE beginners and hence can 
initially be neglected. If you’re still at 
the HIGH 1: PAUSE 100: LOW 1 stage 
then perhaps return to this article later, 
since their benefits often arise when 





Lashed up in the usual protoboard style, the PICAXE-08M ready to demonstrate 


trying to polish a programs action. 

OK - but what ARE these so-called 
“interrupts”? 

Interrupts to computer programs are 
similar to interruptions that plague our 
daily lives. If mid-way thru’ a thriller 
video your phone rings, then you'll 
probably pause everything and take 
the call. (If it’s a Kiwi-made “Lord of 
the Rings” video you’ll no doubt wel- 
come the chance to subdue your envy!) 
You’re effectively primed to break 
out of the viewing routine when such 
random phone calls arrive. Not all 
activities accommodate such branch- 
ing of course, with perhaps gunfire the 
most dramatic — bullets hurtle to the 
target irrespective of the hunters 2nd 


its interrupt capabilities. It’s powered by a 3.6V nicad battery (blue cylinder). 
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by Stan Swan 


thoughts after pulling the trigger. 

Most PICAXE programs are however 
essentially sequential in nature — first 
do this, now this, then this — with any 
breaks out of the sequenced flow first 
awaiting completion of an ongoing 
operation. Hence if a lengthy WAIT 
is underway, perhaps WAIT 60 (1 
minute), then no further actions will 
occur until this period is timed out. 
Grr- naturally this may be frustrating! 
It’s comparable perhaps to customers 
twiddling their thumbs while serving 
staff finish their coffee break... 

Wouldn’t it be more convenient if 
your needs could be considered in a 
more streamlined manner? 

Tarah! — enter the interrupt com- 
mand, or more correctly — a polled 
(“checked”) interrupt. 

Not all Picaxe commands can be 
interrupted, since some require the 
full attention of the micro controller 
once they have started to execute. For 
the Picaxe-08M these high priority non 
interruptible commands are — 

¢ INFRAIN2 - receiving IR data 

e INFRAOUT - sending IR data 


e NAP - brisk sleep (<2.3secs) 

e SLEEP _ - long “hibernation” sleep 
e SERIN - awaiting serial data 

¢ SOUND _ - production of simple 


sounds 

Annoyingly the power saving 
SLEEP is on this list, meaning very 
lengthy delays, with immense power 
saving benefits, still have to run their 
course. It’s maybe akin to hibernating 
animals only being awoken by the ar- 
rival of spring. 

WAIT (the shorter time delay) is 
interruptible, so delays up to aminute 


siliconchip.com.au 


are thus viable. The PLAY and TUNE 
commands can be interrupted partway 
through, after each note has been 
completed, even though a SOUND 
command cannot. When a PLAY or 
TUNE command is interrupted, any 
notes that haven’t been played will 
be discarded and execution after the 
RETURN from the ‘Interrupt:’ routine 
will continue at the statement fol- 
lowing the PLAY or TUNE command 
that was interrupted. Argh — shades of 
musical chairs! 

Probably the most valuable con- 
tribution involves a PAUSE or WAIT 
command interruption that immedi- 
ately terminates normal (short) delays. 
Hence a WAIT 30, for a % minute 
delay, will be chopped short as the 
interrupt is sensed. It’s almost a WAIT 
— “UNLESS” situation — wait for the 
next bus unless a mate offers you an 
earlier lift? 


Configuring your program 
- SETINT 


The SETINT has two arguments, a 
‘compare with value’ (input) and an 
‘input mask’ (mask) in that order. The 
syntax, although in cryptic binary (%), 
is in fact akin to the efficient presetting 
of normal Picaxe I/O channels with 
‘LET PINS’ . Thus - 

let pins = %00000000 switches all 
outputs off while %00000010 turns 
just pin 1 high 

These binary digits read R-L, with 
the left most being 7. With interrupts, 
the ‘input mask’ defines which pins 
are to be checked to see if an interrupt 
should be generated. 

% 00000001 will check input pin 0 

% 00000010 will check input pin 1 

% 00000100 will check input pin 2 

% 00001000 will check input pin 3 

These can be usefully combined 
to check a number of input pins to- 
gether ... 

% 00000011 will check input pins 
1 and 0 

% 10000100 will check input pins 
7 and 2 (useful for the larger Picaxe 
-18X) — 

Having decided which pins you 
want to use for the interrupt, the value 
determines the second parameter of 
the SETINT command. Once a SETINT 
is active, the PICAXE monitors the 
pins you have specified in ‘input 
mask’ where a ‘1’ is present, ignoring 
other pins. Every time the PICAXE 
checks these input pins it creates an 
8-bit value which reflects the value of 
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CON2 {TO PC 
DB9 SERIAL PORT) 


IO PINS 
(CHANNELS) 


Se PICAXUS INTERRUPTU 









GREEN LED 





CHANNEL 0: PROG OR OUT 
CHANNEL 3: IN ONLY 






The circuitry —- programming, I/O, etc - remains the same for the 08M as the 08. 


the pins it did read with others being 
forced to zero. 

Example: an input mask of 
% 00001100 will check pins 3 and 


2 and create a value of %0000ab00 — 


where bit ‘a’ will be 1 if pin 3 is high 
and 0 if low, and bit ‘b’ will be 1 if pin 
2 is high and 0 if low. 


PROGRAM LISTING 


The ‘compare with value’, the first 
argument of the SETINT command, is 
what this created value is compared 
with, and ifthe two match, then the in- 
terrupt will occur, if they don’t match 
then the interrupt won’t occur. 

If the ‘input mask’ is %00001100 
(meaning pins 3 and 2), then the valid 


Available for downloading from 
www. picaxe.orcon.net. nzintOgin.t bas 


‘Demo “barebones” Picaxe-08M polled interrupt handling. Ver 0.9 28th Oct 2004 
‘Overall effect is a Chernobyl alarm- a monitoring status beep & LED flash every 
‘minute if cool, but alarm instantly sounds if NTC sensor thermistor gets too warm! — 
‘NB-works reliably as is, but possibly refine with READADC & PIN status check ? hen 


‘Triggered by raised temps(~60C) when NTC R falls to ~30k,since Ch.1 inputthen- 
‘goes high. Returns to low (0) when it cools <60C. NTC & R voltage divider involves © 
‘+supply--(10k)--Pin 1--(100k NTC)--ground. Alter 10k &/or NTC value to suit your 
‘own alert temp (Jaycar 100k @ 25C used here).Red LED Ch.2 & Green LED Ch.4 

‘piezo on Ch.0.Program hosted for download at =>www.picaxe.orcon.net.nz/intO 
‘Protoboard layout =>www.picaxe.orcon.net.nz/pcxs08m.jpg (as used 08/M datalogger) 
‘via Stan. SWAN => s.t.swan@massey.ac.nz for Dec. 04 “Silicon Chip” article. 


SETINT %00000010,%00000010 


statusloop: 

sound 0,(100,10) 
high 4 

pause 500 

low 4 

wait 60 

goto statusloop — 


interrupt: 

sound 0,(100,10) _ 
high 2 

pause 100 


SETINT %00000010, %0000001 0 
RETURN 


‘Go to Interrupt routine when Pin 1 goes oh | 


‘Normal cool monitoring routine 
‘Audible beep for operator if room very brigh 
\ 


“Brief green LED flash in case noisy room 
‘Temperature status interval (wait 60 ~1min) — 


‘Continue “all OK” sally status looping 


‘Beep/LED code when thermistor hot 
“Urgent beeps 
\ 


“Rapid attention getting red LED flashing — 
low 2 ‘/ a 


‘re-enable interrupt 
‘allow the interrupts — 
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‘compare with value’ can be one of the 
following 4 binary options... 
%00000000 - Pin 3 = 0 and pin 2 =0 
%00000100 - Pin 3 = 0 and pin 2 =1 
%00001000 - Pin 3 = 1 and pin 2 =0 
%00001100 - Pin 3 = 1 and pin 2 =1 
So if you want to generate an 
interrupt whenever Pin 3 is high 
and Pin 2 is low, the ‘input mask’ is 
% 00001100 and the ‘compare with 
value’ is %00001000, giving a SETINT 
command of — 
SETINT %00001100,% 00001000 
Thus the interrupt will then occur if, 
and only if, pin 3 is high (1) and pin 2 
is low(0). Other combinations — maybe 
pin 3 low with pin 2 high - will not 
trigger the interrupt. 


Processing the interrupt 


Interrupts are not enabled until the 
first SETINT is encountered. After that, 
any input interrupt condition which 
is met causes a subroutine jump to a 
routine which must be labelled ‘Inter- 
tupt:’. The RETURN of that routine 
cause execution to continue from the 
point where the interrupt occurred. 

With interrupts enabled the PICAXE 
monitors the input pins specified by 
a SETINT to determine if an interrupt 
has occurred, and if so a subroutine 
jump to the ‘Interrupt:’ routine is 
made. The input pins are checked 
(“polled”) just before each PICAXE 
statement is executed, but not while 
' that statement is executing. This 
means that the interrupt must exist 
for long enough for the PICAXE to 
sense, else it’ll be missed if it appears 
only while the PICAXE is busy doing 
something else. 

When the ‘Interrupt:’ routine is 
entered, the SETINT is disabled and 
must be re-enabled for further inter- 
rupts to be responded to. Interrupts are 
re-enabled by issuing another SETINT 
command which is activated when 
the RETURN of the interrupt routine 
is executed 

It is important that the condition 
which initially caused the interrupt 
has ‘disappeared’ or when interrupts 
are re-enabled and the RETURN is 
executed, another interrupt will be 
immediately seen. . It’s rather like 
your mates queuing up to give you 
a lift - you only need a single ride at 
that time but could do with another 
ride tomorrow if the bus is again late. 
If the interrupt was caused by a but- 
ton push, then the interrupt routine 
should check if that button is still held, 
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and only re-enable the interrupt and 
continue when it has been released. 

The following code demonstrates 
how to handle an interrupt caused 
by a button switch which sets Input 
Pin 3 to'1 when pushed (perhaps via 
a voltage divider) and to 0 (maybe 
via a pull down resistor) when it is 
released ... 


SETINT %00001000,%00001000 

‘Go to Interrupt routine on Pin 3 High 

loop: 

Main program code 

GOTO loop 

interrupt: 

Code to do something when button 
pushed 

buttonhold: 

IF pin3 = 1 THEN buttonhold 

‘stay here if button still held on 

SETINT %00001000,%00001000 

‘re-enable interrupt 

RETURN 

‘allow the interrupts 3 

There — that wasn’t too bad! Further 
sophisticated extensions are possible 
with clever use of diodes. With lateral 
thinking a second Picaxe, devoted per- 
haps to a memory hungry task, could 
even be switched on by an interrupt 
driven 08M. 

PICAXES can “source” (supply) 
some 20m<A a pin — easily enough to 
supply the ~5mA needs of a second 
bare 08. Transistors could amplify this 
source current of course. 


Chernoby] alert 


Here’s short program that illustrates 
08M interrupts at work in a realistic 
application. 

This uses almost exactly the same 
hardware layout as our October 08M 


A quick burst from a hot air 
gun readily heats the sensor 
thermistor enough to alert 
the snoozing PICAXE. This 
alarm temperature can be 
easily altered (here ~60°C) 
by changing the thermistor 
and voltage dividing 10kQ 
resistor values. 

Note — although neglected 
on this simple 3.6V 
breadboard, the 2 LEDs 
strictly should use dropping 
resistors, especially on 
higher supply voltages. 


NTC data logger, and pulses an “all 
OK” green status LED every minute, 
unless the temperature suddenly be- 
comes too high (Chernobyl?). Urgent 
LED flashes (red = hot) and distinctive 
tones should be immediately given in 
such circumstances. Naturally hold- 
ing on (if still hot) and resetting (once 
temperatures fall to safe levels again) 
needs considering too. 

If a classic PICAXE sequential 
routine had been used, it would first 
need to work through a WAIT (here 1 
minute) before encountering the com- 
mands to detect the temperature rise 
and sound alarms. Yikes — your reactor 
could have melted down.by then... 

In our case, a quick blast from a hot 
air gun readily triggers the alarm at 
about 60°C. 

Rather surprisingly, normal PICAXE 
commands that monitor pin status 
(readadc, pin etc) were found redun- 
dant in this example, as the NTC/10kQ 
voltage divider, under a 3 AA (4.5V) 
supply, was alone enough to deter- 
mine 0/1 logic states for the interrupt 
settings at input pin 1. Your mileage 
may vary ! 





References: 


1: Picaxe Programming Editor help (F1 & 
.pdf) provides interrupt help 
2: Generous interrupt insights were pro- 
vided by “Hippy” from the online Picaxe 
support forum — 
3: 
shows the 08M NTC/LED layout, with 
just a single resistor changed (47kQ to 
10kQ) for this example. 
4: 


hosts the Chernobyl Alert program. 





siliconchip.com.au 


Order Form/Tax Invoice 


Silicon Chip Publications Pty Ltd 
ABN 49 003 205 490 













PRICE GUIDE: SUBSCRIPTIONS 


(Note: all subscription prices include P&P). 
(Aust. prices include GST) 


YOUR DETAILS 


Your Name 





(PLEASE PRINT) ae Please state month to start. 
ae . : ; Australia: 1 yr. weep DABS: : ZSiccsccen actos $A160 
Organisation (if applicable) 1 yr + binder .. $A96.50 2 yrs + 2 binders .. $A186 















Me (air): 1 yr ....... $ABQ DPS eaceessesesssseereee $A178 
IN) LUE VE Sccasses ATSB .22'.2 WiSiasceastscvsccsass 260 
Address verseas (air): 1 y! $ yrs $A 
PRICE GUIDE: OTHER PRODUCTS 
: (all prices include GST on Aust. orders) 
Postcode Daytime Phone No. ( ) 


*SILICON CHIP BACK ISSUES in stock: 10% discount for 
: 2 , 10 or more issues or photocopies. Australia: $48.80 ea 
Email address (if applicable) (including p&p). Overseas: $A10 each (including p&p by air). 


“ELECTRONICS AUSTRALIA: project photocopies, limited 


Method of Payment: back issues. 10% discount for 10 or more issues or photo- 
copies. Australia: $A8.80 each (including p&p). Overseas: 
[_] Cheque/Money Order [J Bankcard [J Visa Card [] Master Card $A10 ea (including p&p by air). 


*BINDERS: BUY 5 or more and get them postage free. 
(Available in Aust. only): $412.95 each plus $7 p&p per order. 

Card No. bibolael bike ts Labels| Pod ohclesd “ELECTRONICS PROJECTS FOR CARS, VOL.2: Aust. 
$A14.95; NZ/Asia/Pacific $418.00 including p&p (air); else- 
where $21.50. (All prices include p&p). 


Card expiry date | | | | | “BOOKSHOP TITLES: Please refer to current issue of 
SILICON CHIP for currently available titles and prices as these 
Signature may vary from month to month. 


SUBSCRIBERS QUALIFY FOR 10% DISCOUNT ON ALL SILICON CHIP PRODUCTS* 


* except subscriptions/renewals 















Item Description 


Item P&P if | Total 
Price extra Price 


ae 
aoa 
BE 
"ea 








— 


Bae 
Famer 
ls 
fs 
a 
w 


i= 





+3 
es 
ee 


TO PLAGE Phone (02) 9979 5644 Fax thisformto Mail this form, with your 
YOUR 9am-5pm Mon-Fri OR (02) 9979 6503 OR cheque/money order, to: 





Total 


Please have your credit with your credit card details Silicon Chip Publications Pty Ltd, 
ORDER card details ready 24 hours 7 days a week PO Box 139, Collaroy, NSW, 
Australia 2097 





12-04 





Vintage Ra 


By RODNEY CHAMPNESS, VK3UG 





The AWA B79 transistor mantel 


Most Australian-made transistor radios from 
the 1960s and 1970s ran on batteries. Not so 
the AWA B79 - it ran on mains power so that 
it could operate for long periods as a mantel 
receiver. It’s an interesting unit that was let 
down by manufacturing compromises. 


During the 1960s and 70s, valve 
mantel radio receivers gradually 
gave way to transistorised portables. 
Unfortunately, many of these new 
receivers were quite hard on batter- 
ies and so were relatively expensive 
to operate in the house as a kitchen 
mantel receiver. 

As a result, manufacturers such as 
AWA decided to adapt some of their 


This view shows the B79 receiver before 
restoration. The heavy 3-core power lead 


transistor portables and produce 
models that were mains-operated. 
So which model AWA portable was 
the B79 AC mantel set’s twin? I’m 
not sure. 


The AWA B79 

The B79 is a small 7-transistor unit 
with a compact power supply and 
a relatively heavy 2.6-metre 3-core 


looks out of place on such a small set. 


RADIOLA TE 
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power lead. I’ve owned this unit for 
some time but as with many other 
pieces of equipment, I had to grab it 
when I could and put it aside until I 
could find time to restore it. 

The set isn’t particularly eye-catch- 
ing in appearance, its importance 
being its place as part of our radio 
heritage. In fact, a relatively small 
portable (for that is what it is) sport- 
ing a 3-core mains power lead seems 
rather incongruous. 

The cabinet in this example is made 
from red plastic and a quick exami- 
nation soon reveals where the battery 
would have fitted in the portable ver- 
sion. There would have been enough 
space for a 2362 9V battery but its life 
would have been quite limited, since 
this battery is quite small. As a result, 
the portable version would have been 
expensive to run if used as a mantel 
receiver. 

The quality of the cabinet and par- 
ticularly the “chromed” escutcheon 
is of only fair quality. Over this set’s 
life, the “chrome” has worn away in 
a number of places, revealing the yel- 
lowish colour of the plastic under the 
“chrome” finish. 

Although the set can be cleaned 
up and made to look reasonable, “re- 
chroming” the front just isn’t on. Asa 
result, the set still looks a bit “worse for 
the wear”, even after restoration. 


Broken loop-stick 


The first problem with this set was 
that the loop-stick antenna had broken 
in half. Obviously, the set had been 
dropped at some stage, causing this 
rather brittle component to break. 
There was no other damage to any 
other parts though. 

A set won’t work at all well with a 
broken loop-stick and this meant that 
it had to be repaired, as replacements 
for many of these units are simply no 
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Most of the circuitry inside the B79 receiver is packed onto two small PC 


boards. The ferrite loop-stick had broken in half and was repaired by gluing 


it back together using Araldite®. 


longer available. If it’s a clean break, 
the job it relatively easy — just glue the 
two sections together using Araldite® 
and the rod will be nearly as good as 
new. The only thing required may be 
a slight adjustment of the antenna coil 
on the rod. 

The next problem was that the 
brackets supporting the loop-stick 
antenna had nearly rusted through. 
As a result, I gave them a spray with 
Inox® contact cleaner/lubricant to pre- 
vent any further deterioration. Unfor- 
tunately, that wasn’t enough and the 
brackets quickly fell to pieces as soon 
I started to work on the receiver. 

This problem was easily fixed. I 
have quite a good collection of plastic 
cable clamps, so rummaged through 
my supply until I found a couple that 
were the right size. These were then 
used to hold the loop-stick securely 
in place. 

Don’t make the mistake of using 
metal clamps for this job. If you do, 
they will act as short circuits as far 
as the tuned circuit is concerned and 
the efficiency of the antenna will be 
severely compromised. 


Internal layout 
Most sections of the receiver are 
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built on two small boards — one for 
the audio and the other for the radio 
frequency (RF) and intermediate fre- 
quency (IF) sections. Apart from AWA, 
quite a few other manufacturers also 
tried this modular approach, with 
Philips probably making more sets 
along these lines than anyone else. 

The idea, apparently, was that a 
faulty module could be replaced, 
without having to track down (and fix) 
individual components. However, the 
cost of the replacement modules was 
usually too high to do this and serv- 
ice technicians were used to replacing 
individual components anyway. That 
said, replacing individual components 
would not have been easy, as they were 
packed tightly together (see photo). 

The power supply is installed where 
the battery would have been fitted. It 
is a simple little half-wave unit with 
a nominal output of 9V, depending on 
the setting of the volume control. 


Circuit checks 


Once the loop-stick antenna had 
been fixed, the PC boards were care- 
fully inspected for possible faults but 
this revealed no further problems. 
Plugging the set in and switching on 
soon told a different story, however 





— there was no audible output. 

This problem was quickly solved. 
Moving the RF/IF board caused the 
sound to cut in and out intermittent- 
ly, after which the fault was quickly 
traced to a broken track in one corner 
of the board. 

This broken track was basically 
caused by a manufacturing fault. As 
a cheap way of mounting the RF/IF 
board, an untrimmed resistor pigtail 
in one corner was fed through a hole 
in the underlying phenolic mounting 
board (not the PC board). This lead 
was then bent so that it ran along the 
underside of this board, after which it 
was secured with contact adhesive. 

Fairly obviously, the other corner 
of the board was meant to be secured 
in the same way but the pigtail on 


MEASURE RF VOLTAGES 
IN CIRCUIT 









@ Up to 70V RMS (100Vpk) 
e Use with any standard DMM 
@ High tensile tip 


in Rustratia 
RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@rfprobes.com.au 


www.rfprobes.com.au 
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that resistor had been bent out of the 
way. As a result, the job had never 
been completed and this meant that 
the board could “flop around”, even- 
tually breaking the track around the 
resistor lead. 

The track was easily repaired by sol- 
dering a 15mm-length of tinned copper 
wire along it — see photo. This is a 
fairly common technique for repairing 
tracks on PC boards. 


Alignment 


With the set now running reason- 
ably well, it was time to check the tun- 
ing range. This immediately revealed 
a problem when the tuning gang was 
fully meshed, the set being tuned to 
500kHz instead 525kHz as it should 
have been. This was fixed by screw- 
ing the oscillator coil slug out until 
525kHz was tuned in. 

I then went to the other end of the 
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tuning range and found that the os- 
cillator was tuning to 1800kHz, so I 
screwed the oscillator frequency trim- 
mer in to bring it down to 1750kHz. 
This allows the set to tune all the 
new services in the range from 1602- 
1701kHz. (Note: the 1750kHz range al- 
lowed the set to tune to University of 
Adelaide station 5UV, which is marked 
on the dial. It has long gone from that 
frequency allocation.) 

The next step was to check how 
successful the loopstick antenna repair 
had been. The small coil at the end 
of the loopstick (near the green wire) 
was glued in position and couldn’t be 
shifted, so I tried adding extra turns 
of wire to get the inductance right. I 
went from three turns to eight turns 
and ended up back at three turns as 
the optimum number, with the turns 
spread slightly. 

This was done by tuning to a weak 


station at the low-frequency end and 
moving the turns along the loop-stick 
with a small screwdriver to obtain the 
best performance. Once that had been 
achieved, they were glued into posi- 
tion using epoxy resin. 

The high-frequency end of the dial 
was optimised by adjusting the an- 
tenna trimmer. The performance was 
now quite good. I also checked the IF 
alignment but it appeared to be spot 
on so it was left alone. 

Actually, the performance of this lit- 
tle receiver is quite good, even inside 
a metal garage, and I was able to tune 
a number of Melbourne stations from 
my location in northern Victoria. The 
set has no provision for an external 
antenna and for suburban use the set 
performs well without one. 

That said, this appears to be one 
of the few simpler transistor sets 
(ones without an RF stage) that will 
work with an external antenna/earth 
system. As an experiment, I wound a 
few turns of thin hook-up wire onto the 
ferrite rod and connected one end to 
my outdoors antenna and the other to 
the earth. The performance improved 
noticeably, with little in the way of 
“hiss” generated by the receiver on 
weaker stations. 

Connecting an antenna and earth 
to a transistor receiver in this man- 
ner often causes it to pick up all sorts 
of shortwave stations, as well as the 
sought-after stations on the broadcast 
band. This is due to a problem with 
the local oscillator. What happens is 
that the oscillator generates numerous 
harmonics in addition to the intended 
signal and, due to poor front-end se- 
lectivity, short-wave signals are easily 
fed to the converter. 


Wonky dial 


Poor quality control is again evident 
with the dial scale assembly. The pa- 
per dial scale is not only glued in the 
wrong position but is also crinkled. As 
a result, the handspan plastic tuning 
wheel has worn away a section of the 
dial scale where it has been rubbing. 

Unfortunately, there’s little Ican do 
about this except get another set witha 
good dial scale and replace the front of 
the set. In the meantime, I’ve cleaned 
the handspan tuning wheel and the 
dial scale as best I can. 


Low-level hum problem 


By now, I was quite pleased with the 
set’s performance except that its hum 
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level was greater than I would have 
liked at full volume and off station. 
Suspecting a fault, I began by checking 
the electrolytic capacitors but they all 
appeared to be in good condition. 

In fact, I doubt that I can do much 
about the hum without a lot of ex- 
perimentation, as the low-level audio 
leads run right up against the power 
transformer windings. I tried lengthen- 
ing the audio leads and dressing them 
away from the transformer but there 
was no noticeable improvement. 

The only thing that did make an im- 
provement was to increase the value 
of the first electrolytic capacitor from 
1000uF to 2200uF, so I have left it at 
that. Even so, a hifi enthusiast would 
not be impressed with the hum level 
and neither am I. A bridge rectifier in 
the power supply in lieu of the single 
diode that was used would certainly 
have made the hum less obvious but 
it looks as though AWA had tried to 
keep the manufacturing cost as low 
as possible. 

Having said all that, the hum is 
hardly noticeable when the set is 
tuned to any reasonable station at 
“normal” volume. 


Transistor functions 


Unfortunately, I haven’t been able 
to find a circuit for this set in my 
collection. However, it would almost 
certainly follow the style used in many 
other AWA sets of the same era. 

The receiver comes with a small 
stick-on label (which had fallen off) 
inside the cabinet, which shows the 
physical layout plus the semiconduc- 
tor complement. The transistors used 
consist of an AS300 as the autodyne 
converter, an AS300 as the first inter- 
mediate frequency (IF) amplifier and 
an AS302 as the second IF. An OA91 
diode is used as the detector, while 
the audio amplifier stage consists of 
a 2N408, an’ AS311, an AS313 and 
an AS128. 

Finally, in the RF section there are 
additional OA91 and OA95 diodes 
which assist with the AGC operation 
and prevent input overload. 


Summary 

The B79 is quite a reasonable per- 
former — better, in fact, than many 
of the same vintage. However, AWA 
could have improved the power sup- 
ply by using a full-wave bridge rec- 
tifier instead of a half-wave design. 
This would have given a worthwhile 


siliconchip.com.au 





This close-up view of the copper side of the RF board shows how tinned copper 





wire being was used to repair a break in one of the tracks (blue/white wire). 


reduction in hum and the extra cost 
would have been minimal. 

The plastic cabinet back has proved 
to be of good quality, with virtually no 
discoloration. By contrast, the plating 
over the plastic front of the receiver 
is poor and has either worn away or 
has become pitted. Another problem 
area is the dial-scale, which is just 
a piece of heavy paper with the sta- 
tions and brand name printed on it. 
As stated, it wasn’t fitted correctly on 
this particular unit and, as a result, 





has been damaged by the handspan 
tuning wheel. 

Although many of these carelessly 
assembled parts and low-quality items 
have been repaired to some extent, 
the set still doesn’t look as good as it 
should. Perhaps it was a symptom of 
the deterioration in quality control as 
radio receiver manufacturing ceased 
in this country. 

So what was potentially quite a 
good little set has, in my opinion, been 
spoilt by lack of quality control. SC 


The B79 still looks a bit “worse for the wear”, even after restoration. Note the 
poor condition of the metallised plating on the front of the set and the badly 


fitted dial scale. 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us ook 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
: send an email to silchip@siliconchip.com.au . ie 





Transformer for 
Studio 200 amplifier 


Can you tell me ifit is possible to use 
a 40-0-40V 300VA transformer with 
the Studio 200 Amplifier published 
in February 1988 and is it possible to 
bridge it? The original article specifies 
35-0-35V 300VA. My brother has one 
and I’ve got a 40V tranny which I was 
thinking of using. (E. Z., via email). 
@ Yes, you can use your 40-0-40V 
transformer. And yes you could use 
the amplifier in bridge mode to drive 
8-ohm speakers (NOT 4-ohm!). 


Converting TV sets 
to oscilloscopes 


I have had an oscilloscope on my 
bench for many years — a BWD 509B 
— the CRT for which has sadly died 
on me. | have been trying to locate a 
source of supply for a new CRT with- 
out any luck. A 130BUB series type 
is required. If you know of a source 
of supply I’d be grateful for the infor- 
mation. 

Alternatively, remember that, many 
years ago, Radio, Television & Hobbies, 
brought out a circuit which converted 


a small TV to an oscilloscope. I don’t 
know whether it was ever produced in 
kit form. Do you have any information 
on this? (L. N., Queenbeyan, NSW). 
e@ EA magazine published a CRO 
adaptor for TV in May 1980. This was 
useful for audio frequencies only. 

These days, a better approach is to 
build a sound card interface for your 
PC and then use oscilloscope software 
from the internet, as detailed in our 
August 2002 issue. 


Car subwoofer 


amplifier not economic 


Any chance of a car subwoofer am- 

plifier? Yes we all hate them but my 
senior students keep asking for it. (D. 
K., via email). 
@ Acar subwoofer is not an economic 
project when you take into account the 
need for a high power inverter. You are 
better off buying a built system from 
Jaycar. On the other hand, if you use 
an efficient subwoofer, you can use the 
70W Mighty Midget class-H amplifier 
featured in the March 2002 issue. This 
was also used in the PortaPal PA Am- 
plifier featured in February & March 
2003. 


USB power for 


Micromitter 

How would I go about powering the 
Micromitter FM transmitter (SILICON 
CuHip, December 2002) via USB? What 
is the range on this unit? (S. D., via 
email). 
@ You can power the Micromitter via 
a USB port by connecting up power as 
per the battery power overlay. The 5V 
can be obtained from pin 1 (5V) and 
pin 4 (OV) on the USB port. Transmis- 
sion range should be around 15m. 


CFL driver will not 
work with 110V CFLs 


The circuit in the September 2004 
issue entitled “Oh no! Not Another 
CFL Inverter” is very interesting but 
I’m not sure what it’s supposed to 
power. 370V DC? Is this for a tube 
type CFL and not the kind that nor- 
mally fits into a light socket (with the 
built in ballast)? In America, this obvi- 
ously won’t power light socket CFLs 
at 12VDC input but possibly would 
power CFLs from 6V? 

Is this for powering just the CFL 
plug-in tubes? (K. C., Cypress, USA). 


Smoke Gets In Your Eyes (Especially If The Zener’ Diode Is) Wrong) 


I am having a problem with 
the Keypad Alarm circuit, from 
the April 2003 issue. I have triple 
checked all the components and 
solder joints and all appear to be 
fine. The problem is that the first 
three components on the power 
input circuit get extremely hot and 
smoke is visible. 

- The 10Q resistor (first on the cir- 
cuit) has burned out a number of 
times and each time I have replaced 
the part with a higher rated part, 
I am currently running a 10Q 5W 
ceramic resistor. So far this appears 
to be OK, however this part and 
the first two diodes still get very hot 
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and smoke can still be seen! 

Other than this the alarm func- 
tions correctly and is fully func- 
tional. The power source I am 
using is a 12V SLA 7.0Ah battery 
as recommended in the documenta- 
tion supplied. 

Would you please be able to ad- 
vise me on any ways to correct this 
problem? (A. P., via email). 

@ Heat and smoke are symptoms 
of a serious fault so you can’t just 
keep on installing a bigger resis- 
tor. That is akin to “using a bigger 
fuse”. 

Our guess is that the zener diode 
is the wrong voltage rating. Ifit was 


in the wrong way around, the circuit 
would not work at all. 

To check this, first measure the 
output voltage from the 78L05 
regulator — it should be 5V. If it is 
5V and the regulator is not getting 
hot, either the zener diode (ZD1) is 
not 16V or the 100uF 16V capaci- 
tor is in the wrong way around. On 
the other hand, if the 78L05 is get- 
ting hot, or has the wrong output 
voltage, then you have a short or 
a faulty component elsewhere on 
the PC board. 

Try pulling out the zener diode. If 
that solves the problem, it was the 
wrong voltage rating. 
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@ In countries like Australia which 
have domestic mains power supplies 
of 220-240VAC, CFLs have an internal 
bridge rectifier to produce about 320V 
DG, the same as delivered by the CFL 
driver circuit. Because 240VAC CFLs 
have this internal bridge rectifier, they 
can run on DC/DC converter circuits 
like the CFL Driver. 

In countries like the USA which 
have mains supplies of 110-120VAC, 
CFLs have an internal voltage doubler 
rectifier (typically two 22uF 200V elec- 
trolytic capacitors and two 1N4007 di- 
odes) to again develop around 320V 
DG. Because of their different rectifier 
arrangement, these 110V CFLs cannot 
run from a DC/DC converter. Nor can 
they run froma high frequency DC/AC 
inverter because their internal rectifier 
diodes and capacitors are not designed 
to cope with high switching frequen- 
cies. 


XP reports 
USB overload 


Irecently built the USB Power Injec- 

tor described in the October 2004 issue 
~ of SILICON CHIP. It works as described 
but despite using it ahead of a 4-port 
unpowered hub I still get messages 
from Windows XP stating that the 
device exceeds the power capability 
of the USB port. Do you have any sug- 
gestions as to how I might overcome 
this problem? 
@ The unpowered hub will be una- 
ware of the fact that additional power 
is available to it and will therefore 
continue to report an overload condi- 
tion to Windows. This is completely 
normal. 


Mods to PowerUp 


to use with PC 


I’ve just finished building the Pow- 
er-Up project (kit sourced from Jaycar) 
from the July 2003 issue. I thought you 
might be interested in a slight mod I 
had to make. 

I am using a PC of moderate speci- 
fication (400MHz Pentium II with two 
hard drives) and found that the kit was 
too sensitive with this on the master 
outlet. It would activate the slave ap- 
pliance outlet with trimpot VR1 almost 
fully anti-clockwise but it would not 
shut this outlet down when the PC 
was turned off. 

The reason for this was that the 
standby current was too large. The 
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ValvelbreamplifienbuwenSuppiyibroblem 


I am querying the construction 
details ofthe power supply section of 
the Valve Preamplifier project (SILI- 
CON CHIP, November 2003). I have 
followed the instructions exactly 
or would have the first time if the 


kit had a long enough section of the: 


0.2mm wire! My second attempt at 
winding the secondary WAS right. 


First, the kit came with an IRF- - 


820 instead of the schematic’s STP- 
6NB50 Mosfet. I did a quick web 

/ comparison and this seems to be a 
valid substitution. All the rest of the 
power supply is straightforward and 
went together easily. 

On initial switch-on (being fed 
from my bench supply current lim- 
ited to about 400mA), the output 
only rose to about 10V (DC) and the 
Mosfet started warming faster than 
I thought it should. I progressively 
upped the current limit only to see 
that the Mosfet just got warmer and 
the output stayed at about 10V. So I 
stopped that test before the melting 
started! 


output of IC1a was just under 10V 
p-p when the PC was in standby. By 
decreasing the gain of the first ampli- 
fier (IC1a) from 471 to 69, I was able to 
get the unit working as planned. This 
required replacement of the 470kQ 
resistor in the feedback loop around 
IC1a with a 68kQ resistor. (S. H., via 
email). 


High & low side 
driver explained 


I am experiencing difficulties with 

technical jargon and in your website it 
says that Icould ask. What is the mean- 
ing of the terms “ high side driver” and 
“low side driver” for a solenoid driver? 
(P. C., Sao Paulo, Brazil). 
@ Ahigh side driver is like a switch in 
the positive line to the solenoid while 
a low side driver is in the negative 
(ground) side of the solenoid. 


Polarity 
explained. 


Ihave read the article entitled “Shut 
That Mutt” in the April 2004 edition 


Ihooked up my scope and check- 
ed the switching output waveforms 
from the TL494 IC and all looks 
good at a frequency of about 29kHz. 
To reduce the dissipation on the Fet, 
I substituted a resistor for the pri- 
mary coil and the output switching 
is all going rail to rail on the Fet 
Drain. 

Refitting the transformer and 
checking with the scope for the fly- 
back pulse — it looks correct on the 
primary but I get nothing at all on 
the Secondary (Finish); no AC what- 
soever. I can’t help thinking it might 
be phasing on the transformer (but I 
forgot that theory ages ago!). 

If there was a project “revision” 

ina later magazine, please refer me 
to it. (N. P. via email). 
@ Since the Mosfet appears to 
switching the primary correctly, it 
sounds as though you might have a 
shorted turn in the secondary. You 
might be wise to rewind the trans- 
former, following the instructions 
very carefully! 





and IJ have big hopes that my 5:00am 
early calls from the neighbour’s dog 
may be nearing an end. 

Iam araw novice and I have a ques- 
tion. On page 37 of the April 2004 
edition, left-most column, second 
last paragraph, you say “watch the 
polarity”. In the next column para- 
graph 2, referring to the LED, quote , 
“Again watch the polarity”. 

Polarity is my issue. I know there is 

positive and negative but would you 
have a magazine issue that will show 
me how to recognize how to get the 
polarity correct on electrolytic capaci- 
tors, LEDs, and it seems, the tweeters 
in this case? (B. C., via email). 
@ Ifyou have alook at the PC overlay 
diagram (Fig.3), you will see that LEDs 
and some capacitors have plus (+) signs 
near or on them. This shows how these 
components must be installed. That is 
what we mean by polarity. 

As far as components like capaci- 
tors diodes and LEDs are concerned, 
the polarity must be correct otherwise 
the components themselves may be 
damaged or the circuit won’t work 
correctly. 
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My teacher told me that if you put 
the metal part of a normal (mains- 
powered (household) light bulb 
into a bowl or glass of water (the 
glass part is out of the water) and 
put it in the microwave, the bulb 
will light up. 


Is this true? If it is, how does it 
work? (D. H., via email). 
@ This could be the basis of an 
urban myth and could be a good 
way of blowing your microwave 
oven if you don’t know what you 
are doing. 

What happens is this. You must 
have a glass of water in the micro- 
wave to provide the magnetron with 


As far as the tweeters are concerned, 
no damage will result if they are not 
connected correctly but their phas- 
ing will be incorrect so that their 
diaphragms will not both move in 
the same direction. Hence their out- 
puts will tend to cancel rather than 
reinforce each other. 


Remote control extender 


for multiple units 


Can the Remote Control Extender 
Kit Mk.II (SILICON CHIP, July 1996) 
be extended to link up to four or five 
units, for example DVD, Video, Sat- 
ellite Foxtel, Satellite Digital set-top 
and hifi amplifier, by simply adding 
the additional three of four infrared 
LEDs for each unit and having only 
one single IR unit in the line of sight 


a safe load. Then, when you turn on 
the microwave oven, the RF energy 
in the oven compartment excites 
the filaments and what typically 
happens is that the sections of the 
filament are progressively blown 
out as they heat up and become 
white-hot. 

So yes the light bulb does light 
up as each section of the filament 
glows and lights but then you are 
left with a defective bulb. It is 
probably a good idea to have the 
metal section of the bulb immersed 
in the water because otherwise it 
may constitute a “shorted turn” in 
the microwave energy field. 





of the remotes for each device. (H. C., 
via email). 

@ You can use several infrared LEDs 
instead of a single one. You can con- 
nect three in series and change the 
220Q resistor to 100Q. For even more 
LEDs, you can connect another series 
string in parallel with the first. Connect 
the second string between the collector 
of Q1 and the 9V supply. 


Jumbo LED clock has 
link options 

I have built the “Compact Jumbo 
LED Clock” from the March 2001 
issue of SILICON CHIP but I can’t get 
it to work at all. Instead of the colon 
flashing, a “1” flashes instead. Are 


there any faults with the design? (D. 
D., Blenheim, NZ). 


WARNING! 


@ The Jumbo LED Clock had link op- 
tions to suit both versions of the large 
displays specified. These are marked 
“S” and “V” on the display board. You 
must install either the “S” or “V” links, 
not both. It would appear that you have 
selected the wrong link option for the 
displays you are using. Try connecting 
with the alternative linking. 


TV signal strength/ 
quality meter wanted 


Our channel 10 signal seems to have 

another faint signal with it. Can you 
recommend a meter and information 
so I can test for this and any advice on 
filtering it out? I’m an electrician so 
I’m OK using meters but I just need a 
bit of educating about TV signals. (S. 
K., Toronto, NSW). 
@ There is no simple meter for meas- 
uring TV signal strength — you would 
be looking at an instrument costing 
several thousand dollars. Even then, 
it would not show “signal purity” or 
the strength ofan interfering signal on 
the same channel. 

In summer time (on hot summer 
evenings) there is often co-channel 
interference between TV channels on 
the same frequency — it could be from 
a station on the channel 10 allocation 
hundreds or even thousands of kilo- 
metres away. 

The signal is bounced off the trop- 
osphere and causes a characteristic 
noisy “venetian blind” effect on the 
picture. This can happen with any 
VHF channel but is not common on 
UHF channels. Apart from the pos- 
sibility of using a more directional 
antenna to discriminate to the wanted 
signal, there is nothing you can do 
about it. 
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Digital dash plays havoc 
with Speed Alarm 


I’ve built the PIC-based Speed Alarm 
from the November & December 1999 
issues. I’ve got a digital-dash ZF Fair- 
lane and the Speed Alarm sometimes 
loses the plot, with the display show- 


ing an interesting variety— eg, all 6’s 
sometimes, all 0’s at other times, etc. 
Sometimes pressing the trip meter 
zeroing button returns it to normal. 
Maybe it’s worse when it’s cold. (P. 
C., Canberra, ACT). 
@ It seems that the digital dash elec- 
tronics is causing erratic behaviour in 


Notes & Errata 


USB-Controlled Power Switch, 
November 2004: it has come to 
our attention that some mother- 
boards power the USB even when 
in standby mode. Apparently, this 
feature has been introduced to allow 
recharging of various accessories, as 
well as to allow mice and keyboards 
to initiate a power-up request from 
standby. 

To use this project with a PC that 
powers the USB in standby mode, 
switch the mains power rather 
than relying on the “soft power” 
button on the front panel. This 
method has the added advantage 
of eliminating standby power us- 


SMS Controller, October & Novem- 
ber 2004: Under the “Assembly” 
and “Controller Checkout” sec- 
tions on page 34 (part 1) and page 
74 (part 2), IC3 is referred to as IC4 
and vice versa. 
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age, which saves you money! 

Two small hardware changes 
have also been made to the project 
to improve user safety. Firstly, 
we’ve increased clearances between 
high voltage (mains) and low volt- 
age (USB) tracks and pads on the 
PC board. 

Secondly, we’ve modified the PC 
board so that the metal shells of the 
USB connectors are connected to 
mains earth. Earthing the on-board 
connectors ensures that the shields 
of any USB cables plugged into the 
power board are also earthed. 

The accompanying overlay dia- 
gram (Fig.1) and photo show how 


PortaPal, February 2003: the bass 
pot (VR5) is shown on the circuit 
as 10kQ. This should be 100kQ as 
per the parts list. Second, the 100uF 
capacitor at pin 14 of IC9 should be 
shown as 100uF on the overlay, not 





the Speed Alert’s PIC. Perhaps a metal 
plate that is earthed to chassis mount- 
ed on the back of the Speed Alert box 
will help. You may need to make up 
a folded aluminium cover for the base 
of the case, so it covers the back and 
all four sides of the box. Make sure it 
is earthed to chassis. sc 


Fig.1: the revised parts layout and 
wiring diagram for the USB-Controll- 
ed Power Switch. 
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Fig.2: the revised PC board etching 
pattern. 





to wire up the mains earth to the PC 
board. Use a short length of mains- 
rated green/yellow wire and strip 
enough insulation off one end so 
that you can wrap it around the 
earth bus bar one complete turn 
before soldering. Finally, secure 
the wiring using cable ties. 


10pF. Finally, the overlay shows a 
100nF capacitor in parallel with 
the 2200uF capacitor that’s used 
to decouple the supply rail. This 
capacitor has been omitted from the 
circuit (the overlay is correct). 
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audio Power 
amplifier pesign 


Handbook A handbook for professionals and students from one of 


the world’s most respected audio authorities. New edition 
is more comprehensive than ever with a new chapter on 
Class G amplifiers and further new material on out-put 
coils, thermal distortion, relay distortion, ground loops, 
triple EF output stages and convection cooling. 427 
pages in paperback. 


Variable Speed 
Drives and 
ec 


An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 


erocontolet 
. Proje in€ 
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ihe t 8051 


=! a 


Through graded projects the author introduces the funda- 
mentals of microelectronics, the 8051 family, program- 
ming in C and the use of a C compiler. The AT89C2051 is 
an economical chip with re-writable memory. Provides an 
interesting, enjoyable and easily mastered alternative to 
more theoretical textbooks. 178 pages in paperback. 


Written by a practising service engineer, emphasis is on practical 
business of fault diagnosis and repair. Chapters on TV power 
supplies, line timebases, video deck machines, test gear, inter- 


mittent faults, repair techniques and workshop practice. Revised 4 ay 


edition also features a completely new chapter on the latest 
is equipment — DVD, set-top boxes, digital satellite TV and 
2 digital TV sets. 


Anyone interested in ports, transducer interfacing, analog to 
digital conversion, convolution, filters or digital/analog conver- 
sion will benefit from reading this book. The principals precede 
the applications to provide genuine understanding and 
encourage further development. 302 pages in paperback. 





A guide to RF design for engineers, technicians, students 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters 
receivers, propagation & antennas. 279 pages in paperback. 








Compiled by Texas Instruments, this is the closest thing 
to a “bible” on op amps. This is an engineer’s reference 
with lots of theory, plenty of maths and right up-to-the- 
minute with modern devices. Not cheap but worth every 
fm cent. 478 pages, soft covers. 
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Concise and practical guide to getting up and running with the 
PIC Microcontroller. Assumes no prior knowledge of micro- 
controllers, introduces the PIC’s capabilities through simple 
projects. Ideal introduction for students, teachers, tech-ni- 
cians and electronics enthusiasts — perfect for schools and 
colleges. 270 pages in soft cover. 


















For anyone involved in designing, adapting and using ana- 
log and digital audio equipment. It covers tape recording, 
tuners and radio receivers, preamplifiers, voltage ampli- 
fiers, audio power amplifiers, compact disc technology 
and digital audio, test and measurement, loudspeaker 
crossover systems, power supplies and noise reduction 
systems. 375 pages in soft cover. 
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Essential reading for electronics designers and students 

alike. It will answer nagging questions about core analog 
theory and design principles as well as offering practical 
design ideas. With concise design implementations, 
with many of the circuits taken from lan Hickman’s 
magazine articles. 294 pages in soft cover. 


An easy-to-follow, step-by-step design frame-work for 

a wide variety of power supplies. Any-one with a basic 
knowledge of electronics can create a very complicated 
power supply design . Magnetics, feedback loop, EMI/RFI 
control and compensation design are all described in 
simple language. 265 pages in paperback. 





= For non-specialist users — explores most of the widely-used 
p.= <= modern types of motor and drive, including conventional 
i and brushless DC, induction, stepping, synchronous and 
al q reluctance motors. 339 pages, in paperback. 
2 
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A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004. 319 pages in paperback. 





Linux and Fedora. Great for internet server man- 
agement, firewalls, encryption, authentication and 
more. Includes DVD. 832 pages, soft covers. 


LOWER THAN RECOMMENDED RETAIL PRICE 





Provides fully up-to-date coverage of the whole range of current home video 
equipment, analog and digital. Information for repair and troubleshooting, with 
explanations of the technology of video equipment. 318 pages in soft cover. 


Based mainly on the American telephone system, this book covers conven- 
tional telephone fundamentals, including analog and digital communication 
techniques. Provides basic information on the functions of each telephone 
component, how dial tones are generated and how digital transmission tech- 
niques work. 402 pages, soft cover. 


Ever wondered how they scramble video on cable and satellite TV? This book 


tells you! Encoding/decoding systems (analog and digital systems), encryption, 


even schematics and details of several encoder and decoder circuits for experi- 


mentation. For both the hobbyist and the professional. 290 pages in paperback. 


Covers all the analog electronics needed in a wide range of higher education 
programs: first degrees in electronic engineering, experimental science course, 
MSc electronics and electronics units for HNDs. Text is supported by numer- 
ous worked examples and experimental exercises. 312 pages in paperback. 


NEW 





EMC FOR PRODUCT DESIGNERS... teeta $103.00 
GUIDE TO TV & VIDEO TECHNOLOGY... 









INTERFACING WITH C ......sseesecseesseesees .$63.00 
M'CONTROLLER PROJECTS IN C FOR 8051 .$73.00 
OP AMPS FOR EVERYONE ........... eee $119.00 
BIGUN:RRAGTICE ecccaccticia icteric eee ea $52.00 
PIC - YOUR PERSONAL INTRODUCTORY COURSE........... $46.00 
POWER SUPPLY COOKBOOK 

PRACTIGAL RF HANDBOOK............sseessesssessessesseesneesenete 
PRACT. VARIABLE SPEED DRIVES/POWER ELECT............ $85.00 


SERVICING TV SATELLITE & VIDEO EQUIPMENT... * 
TELEPHONE INSTALLATION HANDBOOK............... cesses 
UNDERSTANDING TELEPHONE ELECTRONICS..............0000 
VIDEO & CAMCORDER SERVICING/TECHNOLOGYV........... 
VIDEO SCRAMBLING/DESCRAMBLING.................+ssess+s000% 





Widely regarded as the standard text on EMC, provides all the key information 
needed to meet the requirements of the EMC Directive. Most importantly, it 
shows how to incorporate EMC principles into the product design process, 
avoiding cost and performance penalties, meeting the needs of specific stand- 
ards and resulting in a better overall product. 360 pages in paperback. 


Based mainly on British practice and first published in 1997, this book has 
much that is relevant to Australian systems as a guide to home and small 
business installations. A practical guide to installation of telephone wiring, 
ranging from single extension sockets to PABX, with the necessary tools, test 
equipment and materials needed by installers.. 178 pages in soft cover. 


Eugene Trundle has written for many years in Television 

magazine and his latest book is right up to date on TV and video technology. 
Includes both theory and practical servicing informationand is ideal for both 
students and technicians. 382 pages, in paperback. 


Based on popular short courses on the PIC, 

for professionals, students and teachers. Can be used at a variety of levels. An 
ideal introduction to the world of microcontrollers for hobbyists, students and 
professionals. 255 pages in paperback. 


Over 1000 projects, sourced from Scientific American over 70 years. See review October issue. 
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April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet Pream- 
plifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RITY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


brant 1990: High Le Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz); Burglar 
Alarm Keypad & Combination Lock; Build A Simple Electronic Die; 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: 3-Digit Counter Module; Simple Shortwave Converter 
For The 2-Metre Band; Taking Care Of Nicad Battery Packs. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Two-Tone Alarm Module; 
The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Wideband 
RF Preamplifier For Amateur Radio & TV. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


ra! 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning 
In To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultrasonic 
Switch For Mains Appliances; The Basics Of A/D & D/A Conversion. 


October 1991: A Talking Voltmeter For Your PC, Pt.1; SteamSound Sim- 
ulator For Model Railways Mk.II; Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Build A Colour TV Pattern Generator, Pt.1; A Junkbox 
2-Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; IR 
Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To Vol.4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Valve Substitution In Vintage Radios. 


ORDER FORM 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Aligning Vintage Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
45-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indicator 
For Cars; Audio Level/VU Meter (LED Readout); An Electronic Cock- 
roach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12\V Batteries; Reaction Trainer; Audio 
Mixer for Camcorders; A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Antenna 
Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake gl 
Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: Hon Efficiency Inverter For Fluorescent Tubes; Stereo 
Preamplifier With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Stro- 
boscope; 25W Audio Amplifier Module; A 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Stepper 
Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994:90-Second Message Recorder; 12-240VAC 200W In- 
verter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Supply; Engine 
Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level reek | Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; Dual 
Supply Voltage Regulator; Universal Stereo Preamplifier; Digital Water 
Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2-Tran- 
sistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 6V 
SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual Diver- 
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resurrecting 
Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated Sg we Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumer- 
ic Clock; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharger. 


December 1994: Car Burglar Alarm; Three-Spot Low Distortion Sine- 
wave Oscillator; Clifford — A Pesky Electronic Cricket; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dual Channel UHF Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel LCD Thermometer; Wide Range Electrostatic 
Loudspeakers, Pt.1; Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For FM 
Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illuminator 
For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter; 
50W/Channel Stereo Amplifier, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Guitar Headphone Amplifier; FM Radio Trainer, Pt.2; 
Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction To Satellite TV. 


dune 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security System; 
Multi-Channel Radio Control Transmitter For Models, Pt.1. 


duly 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; How To Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; Jacob’s Ladder Display. 


October 1995: 3-Way Loudspeaker System; Railpower Mk.2 Walk- 
around Throttle For Model Railways, Pt.2; Nicad Fast Charger. 


November 1995: Mixture Display For Fuel Injected Cars; CB Transverter 
For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sensing 
In Cars; Index To Volume 8. 


January 1996: Automatic Sprinkler Controller; IR Remote Control For 
The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: 125W Audio Amplifier Module; Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter; Pt.3. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser; Sim- 
ple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: VGA Digital Oscilloscope, Pt.1; Remote Control Extender For 
VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser;. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA er Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Receiver; 
Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; 600W 
DC-DC Converter For Car Hifi yey Pt.1; IR Stereo Headphone 
Link, Pt.2; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; 600W DC-DC Con- 
verter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter For CW Reception; Fast Clock 
For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled mony Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 
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March 1997: 175W PA Amplifier; Signalling & Lighting For Model 
Railways; Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
AModel Intersection; The Spacewriter—It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card For 
Stepper Motor-Control; Remote Controlled Gates For Your Home. 


October 1997: 5-Digit Tachometer; Central Locking For Your Car; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Amplifier, Pt.3. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: 4-Channel 12VDC or 12VAC Lightshow, Pt.1; Command 
Control For Model Railways, Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; 
Understanding Electric Lighting; Pt.6. 


May 1998: 3-LED Logic Probe; Garage Door Opener, Pt.2; Command 
Control System, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
+ eet System; The Roadies’ Friend Cable Tester; Universal Stepper 
lotor Controller; Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4; I/O Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: ae Immobiliser Mk.2; Aer Aline Pig 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


January 1999: High-Voltage Megohm Tester; A Look At The BASIC 
Stamp; Bargraph Ammeter For Cars; Keypad Engine Immobiliser. 


March 1999: Build A Digital Anemometer; DIY PIC Programmer; 
Easy-To-Build Audio Compressor; Low-Distortion Audio Signal 
Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper Motor 
Control, Pt.2; Programmable Ignition Timing Module For Cars, Pt.1. 


duly 1999: Build A Dog Silencer; 10H to 19.99mH Inductance Meter; 
Audio-Video Transmitter; Programmable nit Timing Module For 
Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
pecognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 


+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 
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Pera Geen Spring Reverberation Module; An Audio-Video Test Gen- 
erator; Parallel Port Interface Card; Telephone Off-Hook Indicator. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; Safety Switch Checker; Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; 100W Amplifier Module, 
Pt.1; Electronic Wind Vane With 16-LED Display; Glowplug Driver. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; LED Dice (With PIC Micro- 
controller); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge; Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Lamp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 


August 2000: Theremin; Spinner (writes messages in “thin-air”); 
Proximity Switch; Structured Cabling For Computer Networks. 


September 2000: Swimming Pool Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Cars, Pt.1; Protoboards — The Easy Way Into 
Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer; Breath Tester; Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Protoboards 
— The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; White 
LED Torch; 2-Channel Guitar Preamplifier, Pt.2 pen Reverb); Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor 
—Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train Con- 
troller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Ground- 
plane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Amplifier; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


June 2001: Universal Battery Charger, Pt.1; Phonome—Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


duly 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc—A Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Amplifier Module; 
Headlight Reminder; 40MHz 6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W/Channel Stereo Amplifier, Pt.1; Neon 
Tube Modulator For Cars; Audio/Video Distribution Amplifier; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Amplifier, 
Pt.2; Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n’Easy Motorbike Alarm; 100W /Channel Stereo Amplifier, 
Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Touch And/Or Remote-Controlled Light Dim- 
mer, Pt.2; Booting A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: neal Midget Audio Amplifier Module; 6-Channel 
IR Remote Volume Control, Pt.1; RIAA Pre-Amplifier For Magnetic 
Cartridges; 12/24V Intelligent Solar Power Battery Charger. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Amplifier; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Amplifiers; The “Matchless” Metal Locator; Compact 
0-80A Automotive Ammeter; Constant High-Current Source. 


July 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amplifier; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For PCs; Digital Storage 
Logic Probe; Digital Therm./Thermostat; Sound Card Interface For PC 
Test Instruments; Direct Conversion Receiver For Radio Amateurs. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Cable Tracer; AVR ISP Serial Programmer; 3D TV. 


November 2002: SuperCharger For NiCd/NiMH Batteries, Pt.1; 
Windows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Control- 
led Timing Module; Using Linux And An Old PC To Share An Optus 
Cable Modem, Pt.1. 


_December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 


Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; SC480 50W RMS 
Amplifier Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal PA System, Pt.1; SC480 50W RMS Amplifier 
Module, Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux 
To Share An Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Ligitig For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal PA System, Pt.2; 12V SLA Battery Float Charger; Little Dyna- 
mite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door Minder}. 


April 2003: Video-Audio Booster For Home Theatre Systems; Telephone 
Dialler For Burglar Alarms; Three PIC Programmer Kits; PICAXE, Pt.3 
(Heartbeat Simulator); Electric Shutter Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port 
Simulator; PICAXE, Pt.4 (Motor Controller). 


dune 2003: PICAXE, Pt.5; PICAXE-Controlled Telephone Intercom; 
PICAXE-08 Port Expansion; Sunset Switch For Security & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For 
Cars; Long-Range 4-Channel UHF Remote Control. 


duly 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard; RFID Tags —- How They Work. 


” August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 


Your PC Via Remote Control); Digital Instrument ca For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE Pt.7. 


September 2003: Robot Wars; Krypton Bike ree PIC Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt.8 — A Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: PC Board Design, Pt.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Pream- 
plifier; Our Best Ever LED Torch; Smart Radio Modem For Microcon- 
trollers; PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images; Self-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; MiniCal 5V Meter 
Calibration Standard; PIC-Based Car Battery Monitor; PICAXE Pt.10. 


January 2004: Studio 350W Power Amplifier Module, Pt.1; High-Ef- 
ficiency Power Supply For 1W Star LEDs; Antenna & RF Preamp For 
Weather Satellites; Lapel Microphone Adaptor For PA Systems; PICAXE- 
18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link. 


February 2004: PC Board viet For Beginners, Pt.1; Simple Supaly 
Rail Monitor For PCs; Studio 350W Power Amplifier Module, Pt.2; 
Fantastic Human-Powered LED Torches; Shorted Turns Tester For Line 
Output Transformers; PICAXE-18X 4-Channel Datalogger, Pt.2. 


March 2004: PC Board Design For Beginners, Pt.2; Build The Quick- 
Brake For Increased Driving Safety; 3V-9V (or more) DC-DC Converter; 
ESR Meter Mk.2, Pt.1; PICAXE-18X 4-Channel Datalogger, Pt.3. 


April 2004: PC Board Design For Beginners, Pt.3; Loudspeaker Level 

leter For Home Theatre Systems; Shut That Mutt (Electronic Dog 
Silencer); Smart Mixture Display For Cars; ESR Meter Mk.2, Pt.2; 
PC/PICAXE Interface For UHF Remote Control. 


May 2004: Amplifier Testing Without High-Tech Gear; Component Video 
To RGB Converter; Starpower Switching Supply For Luxeon Star LEDs; 
Wireless Parallel Port; Poor Man’s Metal Locator. 


dune 2004: Dr Video Mk.2 Video Stabiliser; Build An RFID Security 
Module; Fridge-Door Alarm; Courtesy Light Delay For Cars; Automating 
PC Power-Up; Upgraded Software For The EPROM Programmer. 


duly 2004: Silencing A Noisy PC; Versatile Battery Protector; Appliance 
Energy Meter, Pt.1; A Poor Man’s Q Meter; Regulated High-Voltage Sup- 
ply For Valve Amplifiers; Remote Control For A Model Train Layout. 


August 2004: Video Formats: Why Bother?; VAF’s New DC-X Generation 
IV Loudspeakers; Video Enhancer & Y/C Separator; Balanced Micro- 
phone Preamp; Appliance Energy Meter, Pt.2; 3-State Logic Probe. 


September 2004: Voice Over IP (VoIP) For Beginners; WiFry—Cooking 
Up 2.4GHz Antennas; Bed Wetting Alert; Build a Programmable Robot; 
Another CFL Inverter. 


October 2004: The Humble “Trannie” Turns 50; SMS Controller, Pt.1; 
RGB To Component Video Converter; USB Power Injector; Remote 
Controller For Garage Doors & Gates. 


November 2004: Unwired Wireless Broadband; 42V Car Electrical 
Systems; USB-Controlled Power Switch (Errata Dec. 2004); Charger 
For Deep-Cycle 12\ Batteries, Pt.1; The Driveway Sentry; SMS Control- 
ler, Pt.2; PICAXE IR Remote Control. 





PLEASE NOTE: issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date can be 
downloaded free from our web site: www.siliconchip.com.au 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


cm 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your Classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 


Enclosed is my cheque/money order for $ or please debit my 
[_}Bankcard [J] VisaCard  [_] Master Card 











2 on See es eee 


- Signature Card expiry date / 











Name 





Street 





‘Suburb/town Postcode 


Phone: Fax: Email: 
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FOR SALE 





Logbox and FieldLogger universal 
input dataloggers 

sPlan Windows electronic schematic 
software and Sprint Layout Windows 
PCB layout software are feature packed 
but low in price 

Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 
digital I/O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog in- 
puts, 4 Digital I/Ps & 4 Digital O/Ps. Free 
windows software and source code. 
Pixel Programmable Controller with 4 
analog inputs, 8 digital inputs and 8 relay 
outputs. Can use a 28A or 28X Picaxe. 
Programmed in basic or Flow chart. 
2,4 & 8 Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC mi- 
crocontrollers. 

Stepper Motor and Servo Motor con- 
troller kits. 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, www.rcsradio.com.au 


USB KITS: GPIB Interface, Thermostat 
Tester, LCD Module Interface, Stepper 
Motor Controller, PIO Interface, DTMF 
Transceiver, Thermometer, DDS HF 
Generator, Compass, 4 Channel Volt- 
meter, I/O Relay Card. Also available: 
Digital Oscilloscope, Temperature Log- 
gers, VHF Receivers and USB Activex 
(and USBDOS.exe file) to control 
our kits from your own application. 
www.ar.com.au/~softmark 





NIXIETUBES, SEVERALTYPES. Nixie 
clock kit just $140 including tubes. 
5mm _ superbright LEDs from 35 


www.siliconchip.com.au 


ELNEC IC PROGRAMMERS 


Universal and 
specialised models — 
High quality 
Realistic prices 
Large range of adaptors 





Free regular software updates 
Windows 95/98/Me/NT/2k/XP 


GRANTRONICS PTY LTD 
PO Box 275, Wentworthville. 2145. 
Ph: 02 9896 7150 


www.grantronics.com.au 


VIDEO - AUDIO - VGA 


distribution amps -_ splitters 
digital standards converters - tbc's 

switchers - cables - adaptors 

__genlockers - scan converters _ scan converters 


See prodlicts ond slownloatt jiiicelse at swe: qliestsonbx com. products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 


email: questav@questronix.com.au 


Come to Come to th aN eae oo are 
specialists Ue) H TNUAZR 


cents each. New 5mm superbright 
warm white LEDs. Other great stuff 
including Russian components, and 
coming soon, 1 watt RGB LEDs! 
www.ledsales.com.au 


PICAXE PROJECT PCBs for home 
automation & robotics, POWERMATE 
energy meter, “Your Home” DVD, Nixie 
Clock board. Components: IRF540 Fet, 
ULN2803<A driver, 1 wattLEDs. USB hubs 
& card reader. info@techbits.com.au, 
www.techbits.com.au 


PATENT LICENCES USA, Aust. for 
sale. Electronic machine vibration tester. 
Manufacture to untapped market. Phone 
AH (03) 5979 8303. 


BUY FROM HONG KONG, PAY IN 
OZ. Get many common components 
direct from Hong Kong but pay in Oz. 
www.kitsrus.com/bits.html 


PICAXE EPERIMENTER PLATFORM: 
low cost yet provides incremental encod- 
er, piezo, three pushbuttons and LEDs, 
Serial port, PSU, 830 Breadboard and 
PC GUI www.rhombus-tek.com 


DIRECTIONS to find information about 
semiconductors, projects, valves and 
more, referenced in Silicon Chip 90-04, 
EA 86-94, most TE, some ETI. Easyfind 
groupings on CD-ROM. Requirements: 


www.siliconchip.com.au 





Foam surrounds, voice coils, cones and more 
Original parts for Dynaudio, Tannoy and others 
Expert speaker repairs - 20 years experience 
Australian agents for OFTO/ON products 
Trade welcome - email for your user ID 
Phone (03) 9647 7000 


speakerbits.com.au 


TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489. 00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 
59 Gilmore Crescent (02) 6281 5660 
Garran ACT 2605 0412269707 





D.l.¥ PEB SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www. acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 





PC or MAC capable of opening web 
pages from CD. AUD$15.00 includes 
postage Australia wide. lan Mullins, 174 
Pinnacle Drive, Condon, 4815. 


PCBs MADE, ONE OR MANY. Any 


format, hobbyists welcome. Sesame 
Electronics (02) 9593 1025. 
sesame777 @ optusnet.com.au 
http://sesame_elec.tripod.com 


CLOSING DOWN SURPLUS SHOP: 


electronic components and acces- 
sories, transformers, capacitors, re- 
sistors, connectors, books, cabinets, 
hardware, leads, pots, power supplies, 
switches, terminals, speakers, and 
much more. 

Open (until all stock is sold) 

10.00am ~ 4.00pm (Mon-Fri) 

9.00am ~ 12.00pm (Sat) 

Address: 43 Sarton Rd, Clayton, Vic. 
3168. Phone: (03) 9562 8559. 


S-Video ... Video ... Audio... VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


S.lpentone Mark22-SM 


Slimline Mini FM R/C Receiver 




















6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 


Spertme Electronics 

PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 

email: youngbob@silvertone.com.au 

Website:www.silvertone.com.au 


®©@e@00@ 


enero ois 
TV reception in your . 
homeisnowaffordable. — 
Send for your free info _ 
pack containing equip- 
ment eae Satellite 


Fax: 9939 4376; www.avcomm.com.au_ 





KITS KITS AND MORE KITS! Check 
“em out at www.ozitronics.com 


ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: 
Handles the 89Cx051, 89C5x, 89Sxx 
in both DIP and PLCC44 and some 
AVP’s, most 8-pin EEPROMS. Includes 
socket for serial ISP cable. $220, $11 
p&p. SOIC adaptors: 20 pin $132.00, 
14 pin $126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 
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Opportunities for full-time and part-time positions all over Australia & New Zealand 
Jaycar Electronics is a rapidly growing, Australian 


owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals. 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please put a tick in the boxes that do: 


Knowledge of electronics, particularly at component level. 
(Assemble projects or kits yourself for car, computer, audio, etc. 
(7 Have empathy with others who have the same interest as you. 
May have worked in some retail already (not obligatory). 

(7 Have energy, enthusiasm and a personality that enjoys 

helping people. 

C Appreciates an opportunity for future advancement. 

Have an eye for detail. 























STOCK REDUCTION SALE: Every 
Friday 12pm to 5pm. Electronic com- 
ponents, switches, LEDs, displays, en- 
closures, connectors, crystals, relays, 
neons and many more. At Switches 
Plus Components, Unit 1 - 2 Sibthorpe 
Street, Braeside, Victoria. Phone (03) 
9587 4044. 


WEATHER STATIONS: windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


MISCELLANEOUS 








HAWKESBURY COMMUNITY COL- 
LEGE: Advanced Electronics and 
Introductory Robotics Course, Enrol- 
ments January 2005, details at www. 
ozemail.com.au/~mkabriel and at 
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Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.0. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


Printed Circuit Board Manufacture 
48-Hour service * High quality « Low prices 
x: 1 offs to any quantity a6 
x Artwork design ifrequired 4/774 

> Call for obligation free quote...6 S$ § ¢ 





www.hawkesburycommunitycollege 
.com.au 


WINDING OF TRANSFORMERS and 
coils, any quantity. Also artwork for PCB. 


’ Call Jose on 0431 561 563. IBN 46 411 


029 509. 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ = Small production runs 

@ Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


KITS ASSEMBLED OR REPAIRED: 
PICs programmed, reprogrammed with 
improved code. Mechanical components 
machined to your specs. Design to pro- 
totype service. Based in W.A. Contact 
alron@openaccess.com.au Phone 
(08) 9293 0891. 


WANTED 








WANTED: contact with owner of C-- 


Itoh 8510 or Toshiba PA7251E printer 
in working condition or ANYONE who 
can supply file of contents of system 
EPROMs. jael@netspace.net.au 


DOYOU HAVE a good circuit idea? If so, 
sketch it out, write a brief description of its 
operation & send it to us. Provided your 
idea is workable & original, we'll pub- 
lish it in Circuit Notebook & you'll make 
some money. Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 


Advertising Index 
Acetronics 
Alternative Technology Assoc 
Altronics loose insert 
Av-Comm 
Bitscope 
Dick Smith Electronics 
Eco Watch 
Elexol 
Fischer Electronics 
Grantronics 
Harbuch Electronics 
Hy-Q International 
Instant PCBs 
Jaycar 
JED Microprocessors 
Mektronics 
Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Ozitronics 
Prime Electronics 
Quest Electronics 
RCS Radio 
RF Probes 
Robowars 


Silicon Chip Back Issues 


Silicon Chip Bookshop 
SC Car Projects Book 
Silicon Chip Subscriptions 


Silvertone Electronics 

Speakerbits 

Taig Machinery 

Telelink Communications ...55,0BC 
Tribotix 





PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd: Phone (02) 9738 
0330. Fax (02) 9738 0334. 





www.siliconchip.com.au 








ISBN 0-9585799_3. 
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Electronic 
Projects 
For Cars‘. 


17 TOP 7 | 
CAR PROJECTS TO BUILD 


IGNITION PROJECTS: High-Energy Universal Ignition System; High-Energy Multispark CDI 
System; Programmable Ignition Timing Module. PIC-BASED PROJECTS: Digital Speed 
Alarm & Speedometer; Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). ALARMS & ENGINE MONITORS: Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder. LIMITERS & IMMOBILISERS: 
Engine Immobiliser Mk.2; Engine Rev Limiter. MISCELLANEOUS: 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little Dynamite 
Subwoofer; Neon Tube Modulator. 


¢ Digital Sneet VEY aih Diuttat acne et | 

¢ Alarms. Engine m - tachometer 
mot 

Ant Mores 








oOm-au 





WW. Siliconchippe > 


ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


PO Box 139 Collaroy, NSW 2097 Direct Order Prices: 


Mail orders: 
Phone Orders: 
Fax orders: 
Email orders: 


02) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 
(02) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
silchip@siliconchip.com.au Rest of World: $21.50 via airmail 










The AeroComm AC4490-200 from TeleLink Communications is a cost-effective, high performance, 
frequency hopping 900MHz spread spectrum transceiver with 200mW output. 


And now there’s a high power version, the AC4490-1000, offering a very long range 1000mW output. 


They can be used as a direct serial cable replacement — requiring no special host software for operation. 
They also feature a number of on-the-fly control commands providing the OEM with a very versatile 
interface for any network. 


They provide an asynchronous TTL/RS-485 level serial interface for OEM host communications. 
Communications include both system and configuration data. The host supplies system data for 
transmission to other host(s). Configuration data is stored in an on-board EEPROM. All frequency 
hopping, synchronization, and RF system data transmission/reception is performed by the transceiver. 


RF-232 supports point-to-point or point-to-multipoint, client/server or peer-to-peer configurations. One 
transceiver is configured as a server and there can be one or many clients. To establish synchronization 
between transceivers, the server emits a beacon. Upon detecting a beacon, a client transceiver informs its 
host and a RF link is established. 


AeroComm’s embedded transparent protocol simplifies the OEM’s integration process by allowing for 
drop-in installation. As each transceiver receives raw data, it manages over-the-air protocol to assure 
successful communication. Headers, data packet length, and CRCs are not needed. Broadcast 
communication to all transceivers or address packets to a specific destination using unique MAC addresses 
embedded in each transceiver. 
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Introducing: 
the AC&490 transcelver from 
DAEROCOMM 












APPLICATION IDEAS 


Recreation Areas 
Golf cart tracking 
Score keeping 
Order entry 
Irrigation systems 
Grounds maintenance 


Pool & Spa Control 


Temperature monitoring 











Pump activation 
» Illumination 
— Environmental controls 
Pe | Access & activity alerts 





Commercial Building 
Security & fire alarms 
Lighting controls 
Surveillance 
Building automation 
HVAC controls 


5] Point of Sale 
Inventory tracking 
Order processing 
Credit Card verification 
Merchandise vending 
Portable registers 








low power, off-the-shelf radio solutions fro 
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MKT5/MKR5 
Transmitter/Receiver 


The Genesis Wireless 
Connector 


NEW! Long Range VHF 
Transmit/Receive Modules 
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Contact: Jack Chomley 


High Integrity FM 
Transceiver 
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Telelink Communications 


PO Box 5457, North Rockhampton, Qld 4702 
Phone (07) 4934 0413 Fax (07) 4934 0311 
(24 hour message service (07) 3830 0233 
Web: www.telelink.com.au email: sales @telelink.com.au 





